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FOREWORD 



This publication provides a listing and description of research 
studies and projects being carried out by or on behalf of the Water 
Resources Branch during fiscal year 1984-85. Names of external 
consultants are provided where applicable. 



Any further information concerning any of the individual studies or 
projects included in this summary should be obtained from the 
Project Administrator identified. 
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AQUATIC CONTAMINANTS SECTION 



WATER RESOURCES PROJECTS/STUDIES - - ^ - 

Aquatic Contaminants Section 

1. NAME OF PROJECT: Criteria Development, Benzene and Substituted 
Benzenes 

2. DATE COMMENCED: August, 1984 

3. ANTICIPATED DURATION: December 20, 1984 

4. PROJECT ADMINISTRATOR: J. Ralston 

5. NAME OF CONSULTANT (IF ANY): Monenco Ontario Ltd. 

6. OBJECTIVES: To develop aquatic criteria for benzene and a variety of 
substituted benzenes. 

7. SCOPE/INVOLVEMENT: Participate with the project manager in the 
management of the project. 

8. ACCOMPLISHMENT TO DATE (STATUS): Bidding on the project is complete 
- a successful candidate has been selected and the contract will be 
let shortly. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: 



Ke.ijwoAdi: PWQp, benzene, tolue.nQ., xijlznz 



WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 

1. NAME OF PROJECT: Aquatic Toxicity of Multiple Organic Compounds 
(Phase II) 

2. DATE COMMENCED: April, 1984 

3. ANTICIPATED DURATION: April 1984 - March, 1987 

4. PROJECT ADMINISTRATOR: C. Neville, J. Ralston 

5. NAME OF CONSULTANT (IF ANY): Dr. G. Ozburn. Lakehead University, 
Dept. of Biology 

6. OBJECTIVES: Provide toxicological data to support the development of 
PWQO's. Characterize the interaction of organic substances in 
mixtures to develop a multiple toxicity approach. 

7. SCOPE/INVOLVEMENT: This project will evaluate the single and 
combined toxicological effects of chlorinated ethanes and chlorinated 
ethylenes and then the combined effects of these chemicals with 
chlorinated phenols and chlorinated benzenes studies (latter assessed 
in an earlier RAC Grant) . 

8. ACCOMPLISHMENT TO DATE (STATUS): Reports of the Phase I RAC Study 
(1981-84) on the multiple effects of chlorinated phenols and 
chlorinated benzenes have recently been completed. 

9. COST INVOLVEMENT (IF ANY): Year I (84-5) - $155,000; Total (3 years) 
- approx. $450,000 

10. REMARKS: Acute and chronic toxicological data on chorophenols and 
chlorobenzenes from Phase I of Dr. Ozburn 's study were used for the 
development of criteria that will ultimately be incorporated into the 
Provincial Water Quality Objectives. 
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_ WATER RESOURCES PROJECTS/STUDIES " - 

Aquatic Contaminants Section 

1. NAME OF PROJECT: A Biological Model for Partitioning of Hg, Pb and Cd 

2. DATE COMMENCED: May, 1983 

3. ANTICIPATED DURATION: Final Report - November, 1984 

4. PROJECT ADMINISTRATOR: John Ralston (Liaison Officer) 

5. NAME OF CONSULTANT (IF ANY): Or. P. Stokes, Univ. of Toronto, Inst, 
for Env. Studies 

6. OBJECTIVES; Study the fate of mercury, lead and cadmium in the 
aquatic ecosystem and their bioaccumulation in biota. Investigate 
the use of algae as an environmental monitor for bioavailability of 
metals. 

7. SCOPE/INVOLVEMENT: Uptake of the 3 metals in algae, amphipods and 
yearling perch. Evaluate the significance of changing pH conditions 
on uptake and bioaccumulation. 

8. ACCOMPLISHMENT TO DATE (STATUS): The bulk of this research project 
has now been completed and a final report is expected early in 1985. 

9. COST INVOLVEMENT (IF ANY): $13,000 (RAC Grant) 

10. REMARKS: The results of this research activity will be evaluated by 
the Aquatic Contaminants Section and where applicable, employed in 
the development of contaminant assessment procedures. 



KztjwoAd^: McAcuAi/, Izad, cadmiwn, {^ood chain, uptake, ^t-ifi, algae., 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 

1. NAME OF PROJECT: Handbook of Potential Contaminants in the Aquatic 
Environment 

2. DATE COMMENCED: 1981 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: Conrad deBarros 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To provide basic well referenced information on a wide 
variety of trace inorganic and organic substances for MOE staff who 
may have occasion to deal with such materials but do not have the 
resource material immediately at hand, or the time to review a number 
of texts and reference files in order to obtain some of the essential 
facts about materials that they do not encounter routinely in their 
day-to-day work. 

7. SCOPE/INVOLVEMENT: The handbook contains one page monographs on 
three basic categories of substances: inorganic substances 
(elements); industrial organic compounds, and pesticides and 
agricultural chemicals. Each of the substance monographs contains 
information on: chemical identification; physical chemical 
properties; aquatic effects; ambient and drinking water guidelines; 
environmental (fate; ambient concentrations; limits in foodstuffs; 
environmental detection; industrial, commercial and other sources; 
uses, and a bibliography of the most current literature or personal 
coimunication. 

8. ACCOMPLISHMENT TO DATE (STATUS): The Handbook presently contains 
information on 63 substances. 

9. COST INVOLVEMENT (IF ANY): 6K/year 

10. REMARKS: This is an internal document intended for use by Ministry 
of the Environment staff. 



KZijwoMb: HazoAdoLL^ ^sub-htance^i , handbook, pAopZAtleA, toxicity, 
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WATER RESOURCES PROJECTS/STUDIES - - " - - - 

Aquatic Contaminants Section 

1. NAME OF PROJECT: Industrial Effluent Monitoring Program 

2. DATE COMMENCED: 1975 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: J. Lee 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES; The federal government has developed liquid effluent 
guidelines for a number of industrial sectors including toxicity 
requirements for the pulp and paper industry, meat and poultry 
processing industry, the petroleum refining industry, chlor-alkali 
industry, the fish processing industry and the metal finishing 
industry. Under the Canada-Ontario accord, Ontario has agreed to 
establish and enforce effluent requirements at least as stringent as 
the agreed federal baseline requirements for the protection of 
receiving waters and ecosystem. The Aquatic Contaminants Section 
provides expertise in the assessment of toxicity compliance with 
established guidelines and has established a monitoring program to 
attain these objectives. 

a) determine and quantify the toxicity of effluents 

b) prioritize companies per industrial sector by their toxic 
contribution, 

c) update compendium {Toxicity of Industrial Effluents in Ontario), 

d) provide toxicological expertise and recoimiendations based on 
results to abatement programs. 

Like other industrial and regulatory agencies, this program uses the 
fish bioassay for monitoring toxicity. The integrative nature of the 
test measures the lethality of all the toxicants acting 
simultaneously. 

7. SCOPE/INVOLVEMENT: Long term industrial surveys are planned within 
the Aquatic Contaminants Setion but blocks of laboratory time are 
also allocated for request testing. Requests are scheduled through 
contacting the Toxicity Unit (416)248-3011. The monitoring test used 
is a 96-hour static bioassay with results reported as a 96-hour LC50 
(median lethal concentration). Tests are performed according to 

,■ Ontario Ministry of the Environment's "Protocol to Determine the 

t Acute Lethality of Liquid Effluents to Fish". 

I 8. ACCOMPLISHMENT TO DATE (STATUS): Annual compendeum "Toxicity of 
' Industrial Effluents in Ontario" 

• 9. COST INVOLVEMENT (IF ANY): Total cost $60k/year 

^' 

10. REMARKS: 

KcywoAdb : Toxicity, uxutSifXitZA, bio<UMiy, Indix-btAlat, 96-hoaA LC 



WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 



1. NAME OF PROJECT: Nearshore young-of-thG-year fish contaminants 
surveillance - Great Lakes 

2. DATE COMMENCED: September, 1975 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Suns 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Utilizing young-of-the-year spottail shiners as 
biomonitors . 

a) identify areas of concern for point-source identification 

b) develop contaminant trend data 

c) identify emerging problems re: bioaccumulative materials 

7. SCOPE/INVOLVEMENT: Fish residue data used for enforcement of IJC 
objectives, remedial action evaluations and point-source 
investigations. 

8. ACCOMPLISHMENT TO DATE (STATUS): Have sampled most major watersheds 
on Ontario shoreline of the Great Lakes (approx. 85 sites). 

9. COST INVOLVEMENT (IF ANY): 1984/84 Cost - $66,000 including 
analytical support. 

10. REMARKS: Ministry report published in 1981 for 1975-1979 updated 
report in preparation for contaminant trends from 1979-1983. 



KQ.ijLvoAd6 : Vounj-ci-the.-ije.(L>!. ^IMi, minncwi,, VCB, VVT, dioaln, t'tcndi, 
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WATER RESOURCES PROJECTS/STUDIES 
_ _ __ Aquatic Contaminants Section - - - - 

1. NAME OF PROJECT: Growth rate/lipid deposition relationships in 
juvenile fishes. 

2. DATE COMMENCED: May, 1984 

3. ANTICIPATED DURATION: May 1984 - October, 1984 

4. PROJECT ADMINISTRATOR: K. Suns 

5. NAME OF CONSULTANT (IF ANY): D. J. Hilton, University of Guelph 

6. OBJECTIVES: Assess growth rate lipid deposition relationships in 
juvenile fishes. 

7. SCOPE/INVOLVLMENT: Utilizing literature determine growth rate 
effects on lipid deposition and storage. Data will further 
understanding of 1 ipid/contaminant relationships. 

8. ACCOMPLISHMENT TO DATE (STATUS): Consultant's report to be finalized 
in Fall of 1984. 

9. COST INVOLVEMENT (IF ANY): $2,000 

10. REmRKS; 



KzijiKsoKd'h: F-Lih, g^owtii Acite., tip-id dzpo-^iticn 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 

1. NAME OF PROJECT: Fish contaminants in poorly buffered Ontario Lakes. 

2. DATE COMMENCED: June, 1978 . 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Suns 

5. NAME OF CONSULTANT {IF ANY): 

6. OBJECTIVES: 

a) assess metals uptake/water quality parameter relationships 

b) assess role of acidic precipitation in mercury uptake on a 
regional basis 

c) develop data for trends-with-time evaluations 

7. SCOPE/INVOLVEMENT: Yearling yellow perch are used as biomonitors to 
determine availability in selected lakes. 

8. ACCOMPLISHMENT TO DATE (STATUS): Establish metals residue/water 
quality relationships for 17 Muskoka Lakes and develop trend data for 
mercury, lead, cadmium. Develop data for regional comparisons of 
metals residue accumulations. 

9. COST INVOLVEMENT (IF ANY): 1984/85 cost - $26,000 including 
analytical support. 

10. REMARKS: Report will be available early in 1985. 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section — =- 



1. NAME OF PROJECT: Algal toxicity test development 

2. DATE COMMENCED: May, 1984 

3. ANTICIPATED DURATION: One year 

4. PROJECT ADMINISTRATOR; S. L. Wong 

5. NAME OF CONSULTANT (IF ANY): - 

6. OBJECTIVES: To develop bioassays for assessment of low level 
contamination in natural waters and high level contamination in 
industrial discharges. 

7. SCOPE/INVOLVEMENT: To establish a standardized toxicity test for use 
by the Toxicity Unit to evaluate the effects of contaminants in 
water, wastewater, etc. 

8. ACCOMPLISHMENT TO DATE (STATUS); Experimental studies are undertaken 
to evaluate a number of algal assay techniques used by other 
regulatory agencies for industrial monitoring. Results of these 
studies should be available in the Spring of 1985. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: This also provides support to fish bioassays 



contaminant's 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 



1. NAME OF PROJECT: Physiological response of juvenile rainbow trout 
( Salmo gairdneri ) to acid and aluminum exposure in soft water, with 
and without organic acids 

2. DATE COMMENCED: May, 1981 

3. ANTICIPATED DURATION: 3 years 

4. PROJECT ADMINISTRATOR: C. Neville 

5. NAME OF CONSULTANT (IF ANY): J. Y arson (Electron Microscopy Studies) 

6. OBJECTIVES: To provide information needed to predict the response of 
fish to acidification in softwater lakes and streams. 

7. SCOPE/INVOLVEMENT: Work has included training and 
supervision of technical assistants, experimental design, preparation 
of fish, measurement of parameters, calculation of results, 
interpretation of data and writing reports, 

8. ACCOMPLISHMENT TO DATE (STATUS): Reports finished (MOE and journal 
publication). MOE report presently in process of review. Paper for 
journal publication will be submitted after the MOE report review. 

9. COST INVOLVEMENT (IF ANY): Contract to J. Yaeson, - $7,350 Contract 
for data processing - $3,150. Support from APIOS 1981-82 $20,000 
1982-1983 $20,000. 1983-1984 $35,000. 

10. REMARKS: This project was started on an initial one-year contract in 
May, 1981 but laboratory facilities had to be developed. Experiments 
were final-ly started in March, 1982. 



KCi/it'oAd-i: Phij^lologiccU A.eApotu>2., Aainbow tAOat, acid aluminwn 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 



1. MAME OF PROJECT: The bioconcentration of lead by caged fish exposed 
downstream of Dupont's Mai tl and Works, St. Lawrence River 

2. DATE COMMENCED: Spring, 1984 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Flood 

5. NAME OF CONSULTANT {IF ANY): Ontario Environmental Services 

6. OBJECTIVES: To measure total and alkyl lead uptake rates by 
uncontaminated caged fish at selected sites influenced by the Dupont 
effluent discharge. 

7. SCOPE/INVOLVEMENT: This study involved: 

i) the ■_-! of an important sport fish species (perch) from the 

region. 
ii) the comparison of body burden levels of lead in fish exposed in 

sediment contact and water column ages at each site, 
iii) an attempt to determine feeding habits of fish from the two cage 

types 
iv) a comparison of sediment lead levels at each of the exposure 

sites during the study. 

8. ACCOMPLISHMENT TO DATE (STATUS): 1984 field work complete 

9. COST INVOLVE'-^ENT (IF ANY): 

10. REMARKS: This project is part of a multi-dimensional study carried 
out within the Aquatic Contaminants Section - in conjunction with the 
Great Lakes Section, WRB and Kingston Regional Office, MOE; MNR and 
Environment Canada 



KQ.ijivokd:>: Lzad, o^ganolzad, -j-cs/i, bioconczntAcution, upfotfee Katz-i 
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WATER RESOURCES PRnjECTS/STUDIES 
Aquatic Contaminants Section 

1. NAME np PRO.iECT: An Assessnent of a Bleached Kraft Mill Effluent 
(RKME) Rasp'l on Acute Lethality and the Bioconcentration of 
Chlorophennl i by Fish in Mnherly Ray, Lake Superior 

2. HATE COMMENCLD: Spring, 1983 

3. AMTiriPATEn nURATION: Conpletion - June 1985 

4. PROJECT ADMINISTRATOR: K. Flood 

5. NAME OF CONSULTANT (IF ANY): - 

6. ORJECTIVFS: 

i) dPtprnine the extent of fish lethality within the pulp riill phine 
ii} attenpt to determine the cause/effect relationship between the 

plume characteristics and field bioassay results, 
iii) compare laboratory and field bioassay results 
iv) assess usefulness nf short-term fish exposures -^ un effluent 

plume to deternine the bioconcentration potential of trace 

contaminants in fish. 

7. SCOPE/INVOLVEMENT: 

i) site selections and the exposure of caged fish in Jackfish Ray 

over 5 days to determine zone of lethality, 
ii) physical and chemical characterization of the effluent and 

receiving water quality at exposure sites daily, 
iii) bioassays of grab and composite samples of mill effluent in 

Thunder ?.ay mobile lab. 
iv) preservation and analyses of surviving fish for speciated 

chlorophenol ics , 

3. ACroMPLISHMENT TO OATE (STATUS): Field work complete; Rata compiled; 
Report preparation in progress. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: This is a project done in conjunction with the Hater 
Resources Branch, Great Lakes Section and the Industrial Abatement 
Section of the Northwestern Region. 



K^tjicoAd.b : Palp and papQA d-LichoAgz, {)AAh, acute. le.thaZltij, bio- 
conczntxation 
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h— - WATER RESOURCES PROJECTS/STUDIES 

Aquatic Contaminants Section _ _ — 

i 

1- NAME OF PROJECT: Criteria Development Documents for Provincial Water 
f Quality Objectives 

r" 2. DATE COMMENCED: Ongoing - initiated in 1983 

L 

f. 3. ANTICIPATED DURATION: Each criteria development - document involves 

^ about one year's effort (Including peer review) 

4. PROJECT ADMINISTRATOR: Water Management Working Group #1 (chaired by 
John Ralston) 

5. NAME OF CONSULTANT (IF ANY): Various environmental consulting firms 

6. OBJECTIVES: To review/ all available information on the aquatic 
environmental effects of organic and inorganic substances with the 
aim of establishing no-effect levels that can be published in the 
provincial water qual ity objectives. 

7. SCOPE/INVOLVEMENT: Review of toxicological data, physical and 
chemical properties of substances, uses and ambient levels in 
Ontario's aquatic environment. Establishment of a criterion for 
protecting aquatic communities and other uses. 

8. ACCOMPLISHMENT TO DATE (STATUS): 1983-4 criteria development 
documents for chlorophenols and chlorobenzenes . 1984 criteria 
development documents for benzene and substituted benzenes; aluminum. 

9. COST INVOLVEMENT (IF ANY): $20 - $30K per criteria development 
document 

10. REMARKS: Program is managed under the direction of the Water 
Management Steering Committee and co-ordinated with the activities of 
the Standards Steering Committee. Funding for contracts issued in 
1934 is provided by the Hazardous Contaminants and Standards Branch. 



c2: 
V 

t 

T, 

Kdijicc-idi : PWQO, de.vztopme.nt, i^ateA objZcti\JZ.6 
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WATER RESOURCES PROJECTS /STUDIES 
Aquatic Contaminants Section 



1. NAME OF PROJECT: Criteria Development for PCDD & PCDF 

2. DATE COMMENCED: August, 1983 

3. ANTICIPATED DURATION: November 1984 

4. PROJECT ADMINISTRATOR: D. Wells 

5. NAME OF CONSULTANT {IF ANY): 

6. OBJECTIVES: To develop aquatic environmental criteria for PCDDs and 
PCDFs. 

7. SCOPE/INVOLVEMENT: To represent the WRB in the Ministry-wide 
dioxin/dibenzofuran standards development project. 

8. ACCOMPLISHMENT TO DATE (STATUS): Draft reports have been prepared 
and reviewed by various national and international experts. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: It is anticipated that this project will be completed 
before the end of 1984. 



Kc.ijivo\d:> : VioKiiti, {lUAaivt, ^tandoAdi, aquatic, toxlcitij 
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" "- WATER RESOURCES PROJECTS/STUDIES 
_ Aquatic Contaminants Section 

1. NAME OF PROJECT: Information Centre Development 

2. DATE COMMENCED: August, 1984 

3. ANTICIPATED DURATION: Continuing 

4. PROJECT ADMINISTRATOR: D. Wells 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES; To develop an aquatic contaminants information center 
for use by the Aquatic Contaminants Section of the WRB and staff 
throughout the Ministry. 

7. SCOPE/INVOLVEMENT: The development, use and promotion of the 
information center will be virtually a full-time task. 

8. ACCOMPLISHMENT TO DATE (STATUS): Substantial technical library, 
subscribe to two electronic information reference services. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: While the concept of an information center is not new, its 
use is within the WRB. Effective organization and use of the 
information resources in the branch will take some time to develop 
and promote. The purpose of the information center is two-fold -- 
firstly, to provide information on contaminant questions using 
on-hand material; and, secondly, to promote the use of electronic 
data processing through data management programs and training of the 
branch staff in the use of these programs. 



KQ.ijMOfid^: Contaminantii, in^oAmation, ^e^e^ence^, aquatic 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 

1. NAME OF PROJECT: Chlorinated Dioxins/Dibenzofurans in Sport Fish 

2. DATE COMMENCED: 1979 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: A. F. Johnson 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To determine the presence and levels of the Chlorinated 
dioxins/dibenzofurans in sport fish in Ontario waters, chiefly in the 
Great Lakes and those areas considered likely to have been impacted 
by past or present sources. 

7. SCOPE/INVOLVEMENT: 

8. ACCOMPLISHMENT TO DATE (STATUS): Results on the presence and 
distribution of dioxin 2,3,7,8-TCDO in terms of human health 
implications have been published since 1981 in news bulletins and 
Guides to Eating Ontario Sport Fish. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: Data on the higher chlorinated PCDD/PCDFs are being 
assessed at present pending development of human health guidelines. 



KzijMOAdi,: VioKitu, iuAoyii, 4>pOAt i-Liik, tz^tinq 
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WATER RESOURCES PROJECTS/STUniES 
— — Aquatic Contaminants Section _ ^ 

1. NAME OF PROJECT: Rnutinp Fnvi ronnental Health Rulletins 

2. DATE COMMENCEH: January 1, 1977 

3. AMTICIPATEn DURATION: indefinite 

4. PROJECT AnniNISTRATOR: A. F. Johnson 

5. MAME OF CONSULTANT (IF ANY): none 

6. OR,]ECTIVES: Release of contaninant-in-spnrt-fish data and 
interpretatinn (consunption advice) to Governnent Officials, the 
nedia and the public. 

7. SCOPF/INVOLVEMEMT: Rpcently revised data or new infomation on 
specific fish species from specific locations are contained in each 
hij 1 Iptin. 

n. ACCOnPLISHMENT TO HATE (STATUS): 4 tn 6 bulletins have been 
published each year since 1977. 

9. COST tMVnu/EMENT (IF ANY): 

10. REMARKS: Expect two or three bulletins durinrj rest of fiscal 19H4/R5. 



Kzijiooxd'ii: Con-tcuiiinan-ti, ^po^tt ij-c-ifi, coYUumptAon aJvicz, updating 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 



1. MAME OF PROJECT: 1985 Supplement to the "nuide to Eating Ontario 
Sport Fish" 

2. HATE cnHMENCEn: June, 1984 

3. ANTICIPATED ODRATIOM: Until May 17, 1985 

4. PROJECT ADHINISTRATOR: A, J. Johnson 

5. NAME OF CONSULTANT (IF ANY): None 

6. ORJECTIVES: Produce supplenpnt to 1984-8S "Guide" 

7. SCOPE/ INVOLVEMENT: 

8. ACCOMPLISHMENT TO HATE (STATUS): 

9. COST INVOLVEMENT (IF ANY): 

in. REMARKS: Until 1984 the "Guide" was published each spring. The 1985 
Supplement will be the first report of its kind issued. 



Kztjii'CAd^: Caidz to Eataig OntoAio Spo-^t F-ci-'i, 19i5 Supplement, ii-^h, 
coiViLunpLion 
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WATER RESOURCES PROJECTS/STUniES 
- _ Aquatic Contaninants Section 



1. N/\MF OF PROJECT: Public Li ason/Pronotion of "Guide to Eating Ontario 
Sport Fish" Progran 

2. RATE COMMENCEO: August, 1977 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT AnniNISTRATOR: A. F. Johnson 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: Provldp public with advice on safe consunption of 
Ontario's sport fish by means of 

a) "Hot Line" telephone nunher 

b) response to direct and indirect letters 

c) rpferrals fron Regional offices 

d) calls fron nedia representatives 

7. SCOPF/INVOLVEMFNT: Involves verbal and written responses to the 
public, interviews with journalists, radio and television reporters 
and speeches to public, envl rnnnental and scientific groups. 

fi. ACCOMPLISHMENT TO DATE (STATUS): Annually deal with about 500 phone 
calls fmn the nedia and the public. 

9. COST INVOLViMENT (IF ANY): 

10. REMARKS: 



KzijwoKd.i,: Caidz to Bating Qntaiio SpoAt F-iih, pAomotion, public advicz 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Contaminants Section 



1. NAME OF PROJECT: Alkyl Lead and Total Lead in Sport Fish 

2. HATE COMMENCED : January, 1983 

3. ANTICIPATED nuRATION: 1Q86 or later 

4. PROJECT AOMINISTRATOR: A. F. Johnson 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To deternine the levels of total and alkyl lead in 
sports fish particularly in the area of the two tetra-ethyl lead 
producing plants in Ontario. (Ethyl -Sarnia and Dupont-Maitland) 

7. SCOPE/INVOLVEMENT: Conplete size ranges of nany fish species cnnnon 
to the two study areas will be collected and tested for total and 
alkyl lead. 

8. ACCOMPLISHMENT TO HATE (STATUS): Early results indicate no elevation 
of total lead in St. Clair R. fish, localized total lead elevation 
near Maitland operation. Alkyl lead rieterninatinns in progress. 

9. COST INVOLVEMENT (IF ANY): 

10. REMARKS: 



Ke.ijm^d^t Uad, alkijl Izad, ^poAt iUh, lyvduAtxlaZ dl.6chaAgz4 
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WATER RESOURCES PRnjECTS/STUniES 
Aquatic Contaniinants Section 



1. NAME OF PROJECT: Tumors in Fish Status Report 

?. DATE COMMEMCEn: Anticipated - Early 1985 

3. ANTICIPATFn nURATION: 6-9 nonths 

4. PROJECT ADMINISTRATOR: A. J, Johnson/D. Rokosh 

5. NAriE OF CONSULTANT (IF ANY): To be selected 

6. DBJECTIVES: Review literature and visit active researchers in this 
field to detemine state-of-the-art in regard to the presence, level 
and origin of neoplasns in fish in Ontario and Great Lakes waters. 

7. SCOPE/INVOLVEMEMT: 

a. ACCOfiPLISHMENT TO DATE (STATUS): Tentative connitnent of RAC funds 
q. COST INVOLVEMENT (IF ANY): (S5 - 15K range) 
10. REMARKS: 



KzyMo^d^i: ¥Li,h, tmnoAA, liisAatuAZ AZvieio, Ontatio, GAzat Lateen 
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WATER RESOURCES PRnjECTS/STUniES 
Aquatic Contaminants Section 

1. riAME OF PROJECT: Questionnaire on Public Acceptance of "Guide to 
Eating Onf.ario Sport Fish" 

?. HATE COMHFNCEn: January, 1983 

3. ANTICIPATED DURATION: On-going 

4. PROJECT ADMINISTRATOR: A. F. Johnson 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To deternine the public acceptance of the Guirte to 
Eating Ontario Sport Fish program. To determine the effectiveness of 
the distribution system for the publications. To deternine how nuch 
fish Ontario citizens eat. 

7. SCOPE/INVOLVEMRNT: 

8. ACCOMPLISHMENT TO DATE (STATUS): An initial sunnary of the first ROO 
returns indicates a substantial public acceptance of the program. 

The public attitude was far more positive than anticipated. 

9. COST INVOLVEMENT (IF ANY): 
in. REMARKS: 



KcijwoAd.b: Guide, to Eating Ontcuiio Spoit F-ci/i, qa<i.6tlonnaViQ. , kmaZtb 
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WATER RESOURCES PROJECTS/STUniES 
Aquatic Contaminants Section 



1. NAME OF PROJECT: 198f5 Sport Fish Cnllection Planning 

2. DATE COMMENCEn; necenber, 1984 

3. ANTICIPATEO nURATION: April, 1985 

4. PROJECT AOMirilSTRATOR: A. F. Johnson 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: Visit or contact each Region/District of MOE/flNR to 
arrange/plan vport fish collections and subnissions for the 1985 
field year. 

7. SCnPE/INVOLVLMENT: 

8. ACCOMPLISHMENT TO HATE (STATUS): This activity has been carried out 
each year since 1977, resulting in Ontario having the largest sport 
fish contaninant data base of any province or state. 

9. COST INVOLVEMENT (IF ANY): 
in. REMARKS: 



Kei/woJid^ : SpoAt ^-Liht tzsUng, I9S5 coli<idtioYiii 
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AQUATIC ECOSYSTEMS SECTION 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



1. 
2, 
3. 
4. 

5, 
6. 



9, 

10. 



Aluminum biogeochemistry 

1982 

To 1985 

P. Dillon/B. LaZerte 



NAME OF PROJECT: - 

DATE COMMENCED: 

ANTICIPATED DURATION: 

PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S): 

NAME OF CONSULTANT: 

OBJECTIVES: To develop a methodology for determination of the forms of 
aluminum, to determine the sources of aluminum in terrestrial systems, 
and the fate of aluminum in aquatic systems. 

STUDY DESIGN: All available speciation methodologies are compared, 
with emphasis on potentially toxic forms of aluminum. Aluminum (and 
its species) is measured in soil water, streams and lakes, and its 
transformations accounted for. 

ACCOMPLISHMENT TO DATE (STATUS): Speciation methodologies have been 
developed and compared. The most suitable method has been chosen, and 
is being utilized in the toxicological studies, and in the watershed 
studies. One journal publication on aluminum chemical analysis and 
laboratory methods development is available. 



COST INVOLVEMENT: 



xnoK 



REMARKS: Emphasis has been placed on aluminum rather than other metals 
because aluminum is present in high concentration in the soils of the 
watersheds of the acid sensitive lakes in Ontario and has been shown to 
be highly toxic to many aquatic organisms (including fish) in the 
inorganic form at low pH. 



KO-ijicofidii : Alumintun, ^pec^^ion, geoc/iem-c-i-t^t/ 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 

1. NAME OF PROJECT: Long-term trends in aquatic chemistry. 

2. DATE COMMENCED: 1980 

3. ANTICIPATED DURATION: To 1985 

4. PROJECT ADMINISTRATOR/ P. Dillon 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT: 

6. OBJECTIVES: To measure the changes in lakes and stream chemistry, and 
in selected biological parameters, that result from environmental 
stresses, e.g. acidic deposition, trace metal deposition. 

7. STUDY DESIGN: A set of approx. 30 streams have been monitored for 4-8 
years. We are attempting to isolate long-term effects of acidic 
deposition on the chemistry and biology. 

8. ACCOMPLISHMENT TO DATE (STATUS): In the lakes and streams with the 
longest record of data collection, no changes attributable to acidic 
deposition have been observed. A journal paper and a National Research 
Council special report on chemical effects of acid deposition have been 
prepared. 

9. COST INVOLVEMENT: S265K 

10. REMARKS: Data are also used to develop and test chemical models for 
prediction of watershed export and concentrations of selected ions 
(e.g. Ca^"^, $04=) relative to basin physical-chemical conditions. 
In this regard, co-operative studies with staff of NIVA {Norwegian 
Institute for Water Research) were initiated in 1984. 



K<Ltjioo\di: AikatlnLtij, pH, .iatphcit^, tbm-tAZndU 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



9. 

10, 



Lake and watershed mass balances, 
1980 

To 1985 
P. Dillon 



NAME OF PROJECT: 

DATE COMMENCED: 

ANTICIPATED DURATION: 

PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S): 

NAME OF CONSULTANT: 

OBJECTIVES: The objective of the mass balance studies is to develop 

the quantitative relationships between the inputs of substances and the 

chemical response of lakes and streams, so that prediction of the 
effects of changes in stress (input rates) can be made. 

STUDY DESIGN: Mass balances of important chemical substances (strong 
acids, alkalinity, nutrients, base cations, etc.,) have been measured 
for approx. 20 catchments and 8 lakes for 4-8 years. These data are 
the basis for modelling the relationships between environmental 
stresses (e.g. acidic deposition) and the chemical and biological 
response of the lakes and streams, and for determining acceptable 
levels of environmental stress. 

ACCOMPLISHMENT TO DATE (STATUS): Quantification of nutrient-trophic 
status relationships has been finalized, and the Ministry position on 
shoreline development will be developed based on these findings. 
Quantification of the role of natural and anthropogenic acids in the 
acidification process has been achieved. 

A draft report on the findings of the lake trophic status-watershed 
phosphorus budget programme (Lakeshore Capacity Study, 1976-1979) has 
been prepared. 



COST INVOLVEMENT: 



J283K 



REMARKS: Many of the lakes 
Capacity Study are included 
effects of acid deposition. 



and watersheds used for the Lakeshore 
in the 1980-1985 projects emphasizing 



KZLjwond^: Mo-i-s baZancn, ilux<U, alkaZinitij , acidity, organic acid-i 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 

NAf^E OF PROJECT: Sensitivity of amphibians (egg and larval 

stages) to pH and aluminum. 

DATE COMMENCED: 1980 

ANTICIPATED DURATION: To 1985 

PROJECT ADMINISTRATOR/ P. Dillon 
PROJECT SCIENTIST(S): 

5. NAME OF CuNSULTANT: Dr. M. Berrill (Trent University) 

6. OBJECTIVES: The main objective of this study is the assessment of the 
effects of measured pH and Al levels in breeding ponds in central 
Ontario on the egg and larval life stages of the American toad (Bufo 
americanus ), wood frog ( Rana sylvatica ) and the spotted salamandeF 
( Ambysto"nid" rnaculatum ) . 

7. STUDY OEiIGN: Egg and larval survival of the American toad, wood frog 
and spotted salamander were measured in the field at sites with varied 
pH and Al levels. In a second experiment, eggs and larvae were exposed 
to water (Plastic Lake outflow) that had been acidified and had Al 
added. Laboratory bioassays were conducted to separate the effects of 
pH and Al. A field census is now being undertaken to determine the 
sizes of breeding populations and the reproductive success of American 
toads, wood frogs and spotted salamanders. By conducting such a census 
for several years, it should be possible to determine whether any 
changes are resulting in amphibian populations. 

8. ACCOMPLISHMENT TO DATE (STATUS): In both the laboratory and the field, 
pH of less than 4.75 caused reductions in American toad and wood frog 
hatching success. Inorganic monomeric Al levels 10 g/L were toxic to 
American toad and wood frog eggs but only if the pH 4.75. Frog and 
toad larvae were tolerant of pH levels as low as 4.14 and up to 200 
pg/L inorganic monomeric Al . Two papers have been prepared for journal 
publ ication. 

9. COST INVOLVEMENT: J20K 

10. REMARKS: One final journal paper will be prepared during 1985. 



/Ccya'C'Acf.ir Ainphibiaivb, pH, aZunibiwn 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



~NAf^E OF PROJECT: - - Effects of elevated H+ and AT 

concentrations on indigenous invertebrate 

communities in Ontario streams. 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: To 1985 

4. PROJECT ADMINISTRATOR/ R. Hall 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT: 



6. OBJECTIVES: Determination of the effects of experimentally elevated 
H"^ and aluminum concentrations on invertebrate assemblages in stream 
ecosystems in eastern North America. 

7. STUDY DESIGN: The effect of short-term increases in aluminum and H"^ 
concentrations on aquatic invertebrates (nymphs, larvae and pupae 
stages) was tested in the field by two approaches: 

(a) Transplants of invertebrates to streams with 
different pH and aluminum levels prior to and 
during snowmelt. 

(b) Experimental addition of acids (H2SO4 and HCl) 
and aluminum to sections of natural streams. 
Experimental additions of acids in spring and fall 
were conducted in different reaches of the same 
stream to evaluate short-term pH depressions that 
have been measured previously during spring runoff 
and fall rainstorms and in different streams that 
are naturally subjected to high (Dorset; mean H"*" 
deposition: 70-100 meq-2 yr-1) and low Kenora 
- ELA: 8-10 meq m-2 yr-1) atmospheric loadings 
of acid. 

8. ACCOMPLISHMENT TO DATE (STATUS): Invertebrate avoidance was 
significantly correlated with elevated Al and H* at the Experimental 
Lakes Area (ELA) but not at Dorset, Ontario. In general, the macro- 
invertebrate consumers exhibited greater sensitivity to pH depressions 
at ELA than at Dorset. These findings suggest that organisms at the 

I latter location have adapted to elevated acidity and aluminum levels, 

■' whereas similar species at the former location have not. 

^ 9. COST INVOLVEMENT: $120K 

^. 10. REMARKS: Results of this work have been presented at several 

^- international conferences and meetings and two journal papers 

f summarizing the differences in observed effects in both the high and 

?• the low acid deposition regions are in preparation. 



KQ.ijwoAd^: hweAtebAate.^ , pH, aZwninwn, bzntiio^b 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



1. 

2. 
3. 
4. 

5. 
6. 



9. 

10, 



NA^^E OF PROJECT: 

DATE COMMENCED: 

ANTICIPATED DURATION: 

PROJECT ADMINISTRATOR/ 
PROJECT SCI£NTIST(S): 



The influence of acidification and trace 
metal contamination on aquatic macrophyte 
communities. 

1981 

To 1985 

N. Yan 



NAME OF CONSULTANT: 



OBJECTIVES: 



;a) 



(b) 



The first objective of the study is to determine if 
the acidification of Precambrian Shield lakes in 
Ontario will influence the composition, abundance 
or depth distribution of communities of vascular or 
non-vascular (mosses, stoneworts) aquatic 
macrophytes. 

The second objective is to determine the influence 
of copper and nickel contamination on macrophyte 
communities in the Sudbury area. 



(c) A third objective is to provide baseline descriptive 
data on macrophytes from acid-sensitive lakes in 
the Dorset area against which any further changes 
can be compared. 

STUDY DESIGN: All objectives are addressed by field surveys of 
macrophyte communities of soft-water lakes distributed along gradients 
of pH and metal levels. 

ACCOMPLISHMENT TO DATE (STATUS): While Sphagnum is more common in the 
acidic lakes it has not supplanted tracheophyte species in such lakes 
as in Scandinavia. Acidification produces small changes in tracheophyte 
richness, but stoneworts are not found in lakes of pH 5.2. Macrophyte 
abundance and biomass is elevated in acidified lakes. Contamination 
with copper and nickel significantly lowers macrophyte community 
richness. One M.O.E. report and three journal papers have been 
published. 



COST INVOLVEMENT: 



J25K 



REMARKS: No new macrophyte related initiatives after 1985 are 
planned. The findings to date show that macrophyte communities Are 
more resistant than most other biotic communities to lake 
acidification. Two final M.O.E. reports and one journal paper are in 
preparation. 



Kztjwotdi: S\acAophijtc..i, tAacz metoZi, 6toma.i4, SphaQmm 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



2. 

3. 
4. 

5. 
6, 



9. 

10. 



Effects of acidification on the zooplankton 
cofTimunities of Precambrian Shield lakes in 
Ontario. 

1979 

To 1985 

N. Yan 



NAME OF PROJECT: 

DATE COMMENCED: 

ANTICIPATED DURATION: 

PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S): 

NAME OF CONSULTANT: 

OBJECTIVES: (a) The principal objective of the study is to 

determine if the acidification of lakes in Ontario 
directly or indirectly influences the taxonomic 
composition or size structure, predator:prey 
relations, productivity, temporal variability, or 
biomass of zooplankton communities. 
Microcrustacea, the most important plankters are 
emphasized, but effects on rotifers, macrocrustacean 
( Mysis ) and dipteran ( Chaofaorus ) plankton are also 
being assessed. 

(b) The second objective is to determine the rate at 
which and the degree to which normal zooplankton 
communities are re-established in acidic lakes 
following neutralization. 

STUDY DESIGN: The objectives are being addressed by a combination of 
intensive monitoring of plankton from selected lakes with specific 
characteristics, extensive monitoring of lakes distributed along a 
gradient in pH and experimental manipulations to test hypothetical 
mechanisms responsible for observed community alterations. 

ACCOMPLISHMENT TO DATE (STATUS): Microcrustacean collections have been 
assembled from 50 lakes ranging in pH from 4.5 to 7.0. Acidification 
does not decrease Chaoborus abundance but may indirectly increase 
rotifer abundance fn lakes. Rates of zooplankton recovery after 
neutralization of acidic lakes are slower than anticipated. 
Consideration of lake pH improves the predictability of zooplankton 
biomass in acid-sensitive lakes. Temporal variability of zooplankton 
biomass is increased by acidification. Several M.O.E. reports (3) and 
journal papers (8) have been published. 



COST INVOLVEMENT: 



J30K 



REMARKS: During 1984 a large effort was directed to the development of 
a computer programme system for biomass measurement and enumeration of 
zoopl anktonic organisms. This new system effectively triples the 
amount of usable data generated by the sample analysis procedures. 



KCi/woAd-i: ZoopL-iiikton, b^cmcti-i, ,ipec^e.i Aichnts-i 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



1. 



NAME OF PROJECT: 



2. DATE COMMENCED: 

3. ANTICIPATED DURATION: 

4. PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S): 



5. 
6. 



7. 



8. 



10, 



Survival of early life stages of lake trout 
( Salvelinus namaycush ) and brook trout 
( Salvelinus fontinalis ) in low pH waters in 
Muskoka-Haliburton . 

1982 

To 1985 

J. Munro 



is the field (in 
trout (Salvel inus 



NAME OF CONSULTANT: 

OBJECTIVES: The principal objective of this study 
situ) determination of lethal thresholds for lake 
namaycush ) and brook trout ( Salvelinus fontinalis ). 

STUDY DESIGN: Early life history stages (eyed egg to swim-up fry) of 
each species are exposed at 17 field sites. The water chemistry of the 
sites is varied from pH 4.1 to 6.5 and total aluminum from 5 to 250 
g/L. Egg and fry mortality are recorded weekly. 

ACCOMPLISHMENT TO DATE (STATUS): Field exposures for the two species 
have been completed. Survival and water chemistry data are presently 
being tabulated and analyzed. 



COST INVOLVEMENT: 



2100K 



REMARKS: A report is in preparation and a summary of the findings will 
be presented as a poster at the Muskoka'85 Conference, 



1 



KzywoAd^: loKizitij, trout, aXiun-cmun, pH 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



2. 
3. 
4. 

5. 



8. 



9. 

10. 



NAHE OF PROJECT; 



DATE COMMENCED: 



Effect of pH on phosphorus bioavailability 
in Muskoka-Hali burton streams. 

1983 



To 1985 
G, Mierle 



ANTICIPATED DURATION: 

PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S}: 

NAME OF CONSULTANT: 

OBJECTIVES: To determine if pH fluctuations affect the bioavailability 
of phosphorus in streams. 

STUDY DESIGN: Water samples dre collected from four streams: two 
brown-water (dystrophic) streams and two clear streams. The water 
samples are filtered through various pore-sized filters to fractionate 
the suspended particulates, and the fractions are assayed for total 
phosphorus, reactive phosphorus, biologically available phosphorus, 
total iron and total aluminum. Additionally, phosphorus sorption 
studies are conducted with stream sediments to determine the effects of 
pH on phosphate sorption. 

ACCOMPLISHMENT TO DATE (STATUS): In brown-water streams most of the 
phosphorus is in a soluble form that is biologically available and is 
not affected by pH. In the Clearwater streams most of the phosphorus 
is in particulates, is not biologically available, and is 
too tightly bound to be desorbed even by very low pH. The 
sorption experiments indicated that stream sediments absorb 
most tightly in the pH range 4.5 to 5.5. Above or below 
phosphorus is less tightly bound. These data suggest that 
depressions may reduce the concentration of biologically 
phosphorus in streams. 



apparently 
phosphorus 
phosphorus 
this range 
spring pH 
available 



COST INVOLVEMENT: 



260K 



REMARKS: A summary of important findings will be presented at the 
Muskoka '85 Conference (an international conference on effects of acid 
deposition) in a poster session. 



/Cei/toO'td-i : Pho^pUoAuA, bioa\}aiiabltltij , additij 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



1. NAME OF PROJECT: 



2. DATE COMMENCED: 

3. ANTICIPATED DURATION: 

4. PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S): 



Lethal pH and aluminum 
Ontario fish species. 

1982 

To 1985 

J. Munro, K. Holtze 



thresholds for native 



5. NAME OF CONSULTANT: 

6. OBJECTIVES: Determination of the lethal pH and aluminum thresholds in 
low ionic strength water for walleye ( Stizostedion vitreum ) , white 
sucker ( Catostomus commersoni ) , brook trout ( Salvel inus fontinal is ) , 
lake trout ( Salvel inus namaycush ) , lake whitefish ( Coregonus 
clupeaformis ), smallmouth bass ( Micropterus dolomieui ) and two or more 
cyprimds. 

7. STUDY DESIGN: Early life history stages (eggs, sac fry, early 
juvenile) of each species (with the possible exception of the 
cyprinids) are tested in the laboratory using a continuous-flow diluter 
capable of providing up to six hydrogen ion and six aluminum 
concentrations (maximum of 24 treatments). Eggs, collected in the 
field and fertilized prior to exposure, are subjected to aluminum and 
pH levels which will vary by species depending on known toxicological 
responses. Mortality is recorded daily for each life stage. 

a. ACCOMPLISHMENT TO DATE (STATUS): Experimental methodologies were 
developed using rainbow trout ( Salmo qairdneri ). Lethal thresholds for 
lake trout and brook trout (four life history stages each) have been 
investigated. Four pH and four aluminum levels were used. One M.O.E. 
report has been prepared. 



9. COST INVOLVEMENT: 
10. REMARKS: 



?105K 



Ke.ijivoAd^i : Toxltltij, i-iith, aZwrninum, pH 
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WATER RESOURCES PROJECTS/STUDIES 
Aquatic Ecosystems Section 

1. NAME OF PROJECT: Relationship of reservoir phosphorus 

concentrations to aquatic plant harvesting. 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 1 year (first phase). 

4. PROJECT ADMINISTRATOR/ K. Nicholls 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT: I.E.C.-Beak Consultants Ltd., 

6. OBJECTIVES: To determine if, in small lakes and reservoirs with 
abundant aquatic plant growth, plant harvesting alters significantly 
the aqueous concentrations of dissolved and total phosphorus (potential 
use in utilization of outflow waters for augmentation at wastewater 
treatment plants). 

7. STUDY DESIGN: The nutrient budget of Orangeville Reservoir, operated 
by the Credit Valley Conservation Authority, is being determined prior 
to and after large-scale macrophyte harvesting, with emphasis on 
phosphorus management. 

8. ACCOMPLISHMENT TO DATE (STATUS): Study began in July of 1984. The 
Credit Valley Conservation Authority has developed hydrologic budget 
for the reservoir. I.E.C.-Beak staff are assembling background (3 yr.) 
chemical data on reservoir outflow and developing preliminary 
phosphorus budget. 

9. COST INVOLVEMENT: %8K (M.O.E. costs). 

10. REMARKS: The project will probably require additional time in 1985/86 

for a thorough assessment. Reporting date for first phase is March 31, 

1985 (funding shared by M.Q.E. and Credit Valley Conservation 
Authority). 



Kzijujofid^i Mac/top/ij/ie^i, aquatic piant6, haAve^i,tlng , pho-iphoAuA , KO^^hVivovi 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 

1. NAFiE OF PROJECT: Great Lakes and inland lakes nutrient- 

phytoplankton monitoring and effects of 
phosphorus loading to nearshore waters. 

2. DATE COMMENCED: 1967, 1969, 1972, 1973, 1976 (major 

components) . 

3. ANTICIPATED DURATION: Ongoing through at least 1988 for most 

projects; Nanticoke Project ended 1984. 

4. PROJECT ADMINISTRATOR/ K.H. Nicholls, G. Robinson 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT-. 

6. OBJECTIVES: To assess effects of changes in phosphorus inputs from 
municipal sewage treatment plants (increased loading from new plants 
and decreased loading from phosphorus loading control practices). 

7. STUDY DESIGN: (a) Penetang-Midland and Sturgeon Bay: 

-15 sites sampled bi-weekly from May to October. 
-P-removal implemented at 4 S.T.P.'s in 1975, 
new plant to discharge to Sturgeon May in 1983. 

(b) Bay of Quinte - Water Resources Branch involvement 
greatly reduced after 1982 (S.E. Regional Office 
will maintain sampling). 

(c) Gravenhurst: 

-1 site sampled bi-weekly from May to November. 
-P-removal implemented at 1 S.T.P. in December 1971. 
-Plant effluent and receiving stream also sampled. 

(d) Intake monitoring - 17 intakes between Thunder Bay 
in Lake Superior and Brockville in Lake Ontario 
monitored weekly (phytoplankton and nutrients in 
nearshore Great Lakes waters). 

a. ACCOMPLISHMENT TO DATE (STATUS): Five M.O.E. reports and eight journal 
publications have been completed. Contributions on long-term trend 
analysis to International Joint Commission, Water Quality Board Annual 
Reports . 

9. COST INVOLVEMENT: S40K 

10. REMARKS: Nanticoke Environmental Study final report will be completed 
by March, 1985 (several interim reports and one journal publication 
available on this project). 

Project Quinte has included participation by several other Federal and 
provincial agencies and 22 draft papers on all aspects of the project 
have been prepared and will be published jointly as a special issue of 
the Can. Journal of Fisheries and Aquatic Sciences. 

Kzijico^di: EuiAQpiUcciticn contfiol, lakOA, tmt'tAznd analij^bU, pho6phoAcu 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 

p— — ]_. — NAME OF PROJECT: Occurrence and environmental requirements of 

the odour-producing algae Chrysochromul ina 
breviturrita and Synura species of Ontario. 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 1985 

4. PROJECT ADMINISTRATOR/ K.H. Nicholls 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT: Dr. L. Brown (University of Western Ontario) 

6. OBJECTIVES: To determine the occurrence in Ontario waters of odour- 
producing algae relative to lake alkalinity and other factors, and to 
determine by laboratory manipulation of cultures, the optimum 
conditions for growth, 

7. STUDY DESIGN: Collections of phytoplankton from several softwater 
lakes have been made over several years, some of which (a) have 
experienced serious algal-related odour problems, (b) are known to 
contain species capable of causing odour problems or (c) do not (to 
our knowledge) contain odour-producing species. Chemical and 
morphometric data are available for these lakes. Multivariate 
statistical analyses will be used to answer the question what 
physical-chemical-biological factors are important in controlling the 
occurrence of odour-producing algal species. 

Unialgal, axenic cultures of C_. breviturrita will be manipulated 
experimentally (alkalinity, nutrients, temperature, light, inorganic 
and organic carbon, vitamins) to determine optimum conditions for 
growth. 

8. ACCOMPLISHMENT TO DATE (STATUS): Eleven cases of "fishy" taste and 
odours in municipal and private water supplies (softwater, low 
alkalinity waters) have been examined. In all cases Synura petersenii 
was the cause of the odour. Twelve other Synura species are known from 
Ontario (based on electron microscopy of scale structure) but none of 
these has yet been implicated in odour production. Since 1978 there 
have been ten episodes of odours produced by C. breviturrita in 
Ontario, New Hampshire and Massachusetts. All lalTes have pH values 
ranging from 5.5 to 6.2. £. breviturrita has been found in more than 
50 lakes in Ontario, all of which have pH values between 4.5 and 7.0. 
C_. breviturrita has been established in culture in a chemically defined 
medium for the first time. Two journal papers have been completed. 

9. COST INVOLVEMENT: $35K 

10. REMARKS: During the summer of 1984, high densities of C^. breviturrita 
and the characteristic odour developed in Lake 302 (Federal Experimental 
Lakes Area near Kenora, Ontario). The south basin of Lake 302 had been 
experimentally acidified over a four-year period by additions of 
[ sulphuric acid. Large populations of £. breviturrita (and odours) were 

not known for the lake while in its natural state (near neutral pH). 

Althougti the duration of this study is 1982-1985, data collected from 
other prugrammes prior to 1982 have been included with the results. 

i- KzijwoA.d^: OdouA, lakz^i>, aigaz 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 

1. NAME OF PROJECT: Long-term changes in lakewater pH inferred 

from algal remains preserved in lake 
sediments. 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 1985 

4. PROJECT ADMINISTRATOR/ K.H. Nicholls 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT: Dr. 3. Smol (Queen's University), 

Dr. R. Griffiths (Aquatic Ecostudies Ltd.,) 

6. OBJECTIVES: In the absence of long-term chemical data, indirect 
methods are sought to determine rates of change of lakewater pH, 
Because the siliceous remains of diatoms and scaled chrysophytes 
apparently preserve well in lake sediments, these organisms may 
indicate lakewater pH at the time they were growing in the lake 
plankton. Assuming that occurrences of species are associated with 
optimum conditions for growth (including pH), historical lake pH values 
might be inferred from algal remains in dated sediment cores. 

7. STUDY DESIGN: The pH-diatom/scaled chrysophyte relationships in 35 
"calibration" lakes are being examined. Taxonomic and methodological 
developmental work on potentially useful genera was needed. Two lakes 
in the Muskoka-Hal iburton area of pH 5.6-6.2 were selected for coring. 

8. ACCOMPLISHMENT TO DATE (STATUS): All laboratory analyses and 
developmental work have been completed on 35 calibration lakes (pH 
range 4.5-7.5). Analyses of core sections from two lakes will begin in 
October of 1984. Four journal papers have been published on taxonomic 
developmental work and one M.O.E. report on environmental requirements 
of diatoms is available. 

9. COST INVOLVEMENT: J40K 

10. REMARKS: The final journal paper on taxonomic development will be 
prepared during early 1985 and reports on the pH-diatom/scaled 
chrysophyte relationships will be prepared by December 1985. 



KzijiAiQAd^b: kcidi{ica.tlon, htbtoAlccit i/i^nd-b, cttgaz, ^zditmnt^ 



39 



WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 

1." NAME OF PROJECT: — Great Lakes CTadophora and other filamentous 

algae. 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR/ M. Jackson 
PROJECT SCIENTIST(S): 

5. NAME OF CONSULTANT: Limnos Limited 

6. OBJECTIVES: (a) To assess phosphorus control strategies for the Great 

Lakes relative to Cladophora growth requirements. 

(b) To apply filamentous algal tissue analysis to 

biomonitor long-term trends in nearshore trace 

contaminants (nutrients, heavy metals, PCB's) in the 
Great Lakes. 

7. STUDY DESIGN: Surveillance of filamentous algal heavy metal, PCB and 
nutrient levels in the Great Lakes and Ontario inland lakes in 
co-operation with investigations by I.J.C. and other government 
agencies, with emphasis on Lake Ontario and the Niagara River (Canadian 
and U.S. sides) . 

8. ACCOMPLISHMENT TO DATE (STATUS): Reports (2) on Georgian Bay 
Cladophora and trophic status relationships have been prepared. Two 
consultants reports (Limnos Ltd.,) have been prepared on nutrient- 
Cladophora relationships for a site in western Lake Ontario. 

9. COST INVOLVEMENT: $15K/yr. 

10. REMARKS: The trophic status component of this programme (Part (a) of 
Objectives) includes a co-operative project in Lake Ontario with staff 
of the Federal National Water Research Institute. A report on 
contaminants in Cladophora and other filamentous algae from the Niagara 
River and Lake Ontario is in preparation. 



KetjL'X'^d^: Afgae, con^wiotanti, nu.i't ten-t-i 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



1. NAME OF PROJECT: Relationship of lake pH and mass development 

of filamentous algae (software lakes) 

2. DATE COMMENCED; 1982 

3. ANTICIPATED DURATION: 1985 

4. PROJECT ADMINISTRATOR/PROJECT SCIENTIST(5): M. Jackson 

5. NAME OF CONSULTANT: Integrated Explorations, 

Booth Aquatic Research Ltd. 

6. OBJECTIVES: To determine if acidification of lakes and streams 
in Ontario directly or indirectly influences the distribution, 
abundance, taxonomy, elemental composition and temporal variability 
of filamentous algal coimunities. The second objective is to 
determine both the degree and rate to which normal growth 
characteristics are re-established in acidic lakes following 
neutral ization . 

7. STUDY DESIGN: (a) Intensive Monitoring - addresses seasonal 
and year-to-year variability in algal growth characteristics in 
seven lakes along pH gradient (one lake only after 1982), 

(b) Synoptic Monitoring - additional lakes qualitatively surveyed 
to evaluate the generality of trends and patterns apparent from the 
intensive monitoring, 

(c) Whole-lake Experiments - Bowland Lake and Lake 302 annually 
surveyed to determine the effects of experimental neutralization and 
acidification, respectively, 

(d) Laboratory Experiments - assessment of algal pH tolerances; 
evaluation of the effectiveness of electrophoresis in determining 
species, 

(e) Biomonitoring - algal samples collected for determination of 
elemental composition during intensive/synoptic surveys. 

8. ACCOMPLISHMENT TO DATE (STATUS): There appears to be a 
relationship between the species and amount of filamentous algae and 
the acidity of lakes and streams. Other factors of importance 
include: water colour, lake size, substrate characteristics, site 
type. Seasonal periodicity appears to be largely a function of 
temperature. Growths in lakes occur primarily in the littoral zone 
(0.3m). There may be evidence of recent change (e.g. St. Nora's 
Lake, Leonard Lake). Exceptionally high concentrations of heavy 
metals in filamentous algae from acidic lakes have been recorded. 

9. COST INVOLVEMENT; $30K 

10. REMARKS: By April 1985 a joint report (Federal Department 
Fisheries and Oceans and M.O.E.) will be available on results of 
experimental acidification of two lakes near Kenora (re filamentous 
algae). By December of 1985 a report summarizing M.O.E. findings 
relating to filamentous algae and acidification/neutralization 
effects will be available. 

Kztjwcn.di: Acidification, atgae. 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Aquatic Ecosystems Section 



1. 
2. 

3. 

4. 
5. 
6. 



NAME OF PROJECT: 
DATE COMMENCED: 

ANTICIPATED DURATION: 



PROJECT ADMINISTRATOR/ 
PROJECT SCIENTIST(S): 

NAME OF CONSULTANT: 



OBJECTIVES; 



?. 



STUDY DESIGN: 



Urban Lakes Assessment and Biomonitoring. 

1975 (Heart Lake); 1976-77 (Lakes Aquitaine 
and Wabukayne); 1982 (Lake Simcoe). 

1985, except Lake Simcoe (ongoing 
co-operative program with Central Region 
M.O.E. and M.N.R.). 

G. Robinson, K. Nicholls 



Limnos Limited 

Ontario Environmental Services 



(a) To improve water quality in a small eutrophic lake 
through the use of aeration and/or chemical 
inactivation techniques. 

(b) To examine urban stormwater impoundments, identify 
existing and potential problem areas, and recommend 
solutions. 

(c) To determine magnitude and timing of historical P 
loading changes to Lake Simcoe; to determine the 
role of the benthic alga, Dichotomosiphon in the 
dissolved oxygen deficit of the lake; and to 
examine nutrient, algae, macrophyte and dissolved 
oxygen conditions in the lake and the lower Holland 
River. 



(a) Heart Lake has been destratified 
since 1975. 



through aeration 



(b) Two man-made lakes (Aquitaine and Wabukayne) have 
been studied since they were constructed (1976-77). 
There are distinct differences in sedimentation 
basin design and watershed areas. Problem areas 
include: turbidity, road salt, Cladophora and 
floating debris. 

(c) Sedimentation rates are being determined by 210p5 
dating of sediment cores. Distribution, seasonal 
growth pattern and biomass of Dichotomosiphon in 
Lake Simcoe have been determined for one season. 
Phytoplankton and nutrients are monitored at four 
municipal intakes in the lake. Nutrient and 
dissolved oxygen studies in the lower Holland River 
and southern Cook Bay will be continued following 
diversion of treated sewage from Newmarket and 
Aurora to Lake Ontario in 1984. 
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8. ACCOMPLISHMENT TO DATE (STATUS): Reports and journal publications on 
all three components of the Urban Lakes programme have been completed. 

9. COST INVOLVEMENT: J35K 

10. REMARKS: Other agency involvement : Department of Fisheries and 
Oceans, South Lake Simcoe Conservation Authority, Ontario Ministry of 
Natural Resources, Metro Toronto and Region Conservation Authority. 
Future emphasis in Lake Simcoe study will be on the effects of S14 
million program to reduce phosphorus loading to the lake. 



Kzijwo^di: EatAophlcatA.on, lake. Ae^UoAatlon , algal p-ioblnnvh 
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GREAT LAKES SECTION 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Lake Superior Embayments 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: M. Zarull/K. Simpson 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To examine nutrient and contaminant levels Immediately 
after spring melt in the embayments along the Canadian shore of Lake 
Superior. This will provide: 

(1) a comparison of embayment water chemistry in 1983 with that 
observed in 1973. 

(2) a direct comparison of contaminant levels in embayments without 
point sources to those with known inputs. This provides an 
assessment of background conditions and the changes attributable to 
directly loaded inputs. 

(3) a worst-case evaluation of potential enrichment or contamination 
problems in Lake Superior embayments. 

7. SCOPE/INVOLVEMENT: Field surveys, statistical analyses of the data 
and preparation of MOE, IJC and journal reports. 

3. ACCOMPLISHMENT TO DATE (STATUS): In 1973, as part of the Upper Lakes 
Reference Group (IJC) study, an extensive water quality survey of the 
Lake Superior nearshore and embayments was conducted. This survey 
showed elevated nutrient levels in most embayments but little 
distinction between inshore and offshore stations. Organic 
contaminants other than phenolics were examined at only a few sites. 
Following the identification in recent years of pesticides and 
organic contaminants in Lake Superior sediments and biota, an update 
on pesticides and organic contaminant levels in embayment waters is 
required. The use of new analytical techniques providing lower 
detection limits will produce an up-to-date base against which future 
levels can be assessed. 

One spring cruise using an inverted nesting sampling design with 172 
stations in Goulais, Batchawana, Nipigon, Ashburton, Black Thunder, 
Jackfish and Pine Bays and Peninsula and Michipicoten Harbours was 
undertaken in 1983-84. Samples were analyzed for nutrients, major 
ions, PCB's and organochlorine pesticides. 

9. COST INVOLVEMENT {IF ANY): $24,000 

10. REMARKS: Identification of emerging problems, establishment of 
background conditions. MOE report, journal publication and data 
input to IJC committees. Part of Lake Superior International 
Intensive Study. 

KzijwQAd^i: Lake. SapCAioA, £m6a£/meMti, -ip-t-oig -hofivzlllanze. , nutAiznt-i, 
PC5-6, pe^.ttcide.i 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Thunder Bay Environmental Survey 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 3 years 

4. PROJECT ADMINISTRATOR: M. Zarull 

5. NAME OF CONSULTANT (IF ANY): lEC-BEAK, (For resin, aromatic & fatty 

analyses only) 

6. OBJECTIVES: Determine the degree and extent of impairment of the 
aquatic environment in the Thunder Bay area as a result of wastewater 
discharjes from industrial and municipal sources. Update the 
findings of the 1976 Upper Lakes Reference Group, assess changes and 
identify any emerging problems. 

7. SCOPE/INVOLVEMENT: Field surveys, evaluation of data and production 

of MOE report. 

8. ACCOMPLISHMENT TO DATE (STATUS): Previous investigations of Thunder 
Bay revealed a number of aquatic life and recreational use Objective 
exceedences primarily in the inner harbour and Kam River mouth 
areas. These included dissolved oxygen depletion and high levels of 
coliforms, phosphorus, dissolved solids and phenols. Analyses of 
sediments indicated a high organic content and elevated 
concentrations of mercury. 

Water samples were collected during the summer of 1983 and analysed 
for trace contaminants, bacteria and various other chemical and 
physical parameters. 

9. COST INVOLVEMENT (IF ANY): $8,000 

10. REMARKS: Assessment of effectiveness of control measures. Data 
input to Lake Superior International Intensive Study and the annual 
IJC Water Quality Board reports. 



KaywoAd^: Lake. SapOAioA, ThandOA Bay, pulp and papQA mill dl6chaAgej> , 
tmxniclpat dUiChoAgoj^ 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Thunder Bay - Physical Characteristics 

2. DATE COMMENCED: 1933 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: B. Kohli 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To determine the ambient physical characteristics of 
Thunder Bay nearshore areas and to identify the extent and variation 
of industrial and municipal discharge plumes. 

7. SCOPE/irJVGLVEMENT: Current meter installations. Statistical 
analysis of the current meter data vrould be followed by computation 
of dispersion coefficients. These coefficients would be utilized in 
predictive models to assess the extent of discharge plumes. A report 
on the physical characteristics of the bay and identifying the extent 
of discharge plumes will be written. 

8. ACCOMPLISHMENT TO DATE (STATUS); Four current meters were operated 
from April to October 1983, at selected locations to identify the 
extent of industrial and municipal discharge plumes. 

9. COST INVOLVEMENT (IF ANY): $30,000 

10. REMARKS: This study will complement the Thunder Bay Environmental 
Study. 



Ke.ijMOAd^: Lake SapSAio^, ThandeA Bay, dl^chcuigz plutmb, cawcui 
mz telling 
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WATER RESOURCES PROJECTS/STUDIES 
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1. NAME OF PROJECT: Peninsula Harbour Environmental Survey 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: 4 years 

4. PROJECT ADMINISTRATOR: M. Zarull/C. Cherwinsky 

5. NAME OF CONSULTANT (IF ANY): IEC-8EAK (for resin, aromatic & fatty 

acids analyses only) 

6. OBJECTIVES: Determine the degree and extent of impairment of the 
aquatic environment in the area of Peninsula Harbour as a result of 
wastewater discharges from James River Marathon pulp mill and the 
Marathon sewage treatment plant (STP). Characterize mill and STP 
wastewaters. Update findings of the 1976 Upper Lakes Reference 
Group, assess changes and identify emerging problems. 

7. SCOPE/INVOLVEMENT: Effluent and receiving water and sediment samples 
collected and analyzed for selected pesticides, organic and inorganic 
trace contaminants, bacteria and various other chemical and physical 
variables. The station grid is designed to examine the effects of 
the new submerged, effluent diffuser. The 1984 water quality study 
(which will be conducted prior to commencement of construction) will 
be repeated in 1985 after the effluent has been redirected. 

a. ACCOMPLISHMENT TO DATE (STATUS): Mill and STP discharges into 

Peninsula Harbour have resulted in exceedences of Provincial or Water 
Quality Agreement Objectives for colour, solids, coliforms and 
phenols. Examination of Peninsula Harbour sediments indicated levels 
of mercury and PCB in excess of provincial guidelines for open water 
dredged spoil disposal. 

The installation of a submerged, diffuser outfall to alleviate the 
aesthetic problems of the shore-based discharge, and to provide 
greater initial dilution of the effluent is scheduled to begin in the 
spring of 1984. 

Preliminary characterization of the mill effluent as part of the 
1982-83 Lake Superior pulp and paper effluent characterization 
program was completed in 1983-84. A sediment and benthic survey was 
carried out in 1983-84. 

9. COST INVOLVEMENT (IF ANY): $176,000 

10. REMARKS: Data to be used in the formulation of effluent requirements 
for industrial and municipal discharges and of control orders. MOE 

}-■■ report and data input to the annual IJC Water Quality Board reports. 

\ Part of Lake Superior International Intensive Study. 

r 

KeywoAd-i : Lake SupeAicA, P^niyuaia HoAbcuA, patp and PapOA mill 
d-LiiChaAQQ^ii , munA.cipciZ di^ichaAg<i.b 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



NAME OF PROJECT: Nipigon Bay Environmental Survey 

DATE COf't-IENCED: 1982 

ANTICIPAFEO DURATION: 3 years 

PROJECT ADMINISTRATOR: M. Zarull/C. Cherwinsky 

NAME OK CONSULTANT (IF ANY): lEC-BEAK (for resin, aromatic & fatty 

acids analyses only) 

OBJECTIVES: Determine the degree and extent of impairment of the 
aquatic environment in the Nipigon Bay area as a result of wastewater 
discharges from Domtar Packaging pulp and paper mill and the Red Rock 
sewage treatment plant (STP). Characterize mill and STP 
wastewaters. Update findings of the 1976 Upper Lakes Reference 
Group, assess changes and identify emerging problems. 

7. SCOPE/INVOLVEMENT: Field Investigations. Evaluation of data and 
production of reports. 

8. ACCOMPLISHMENT TO DATE (STATUS): Previous examinations of Nipigon 
Bay revealed significant water quality impairment in the vicinity of 
the mill outfall with respect to solids, phenolic compounds, 
dissolved oxygen and bacteria. Rainbow trout exposed to various 
concentrations of mill effluent exhibited tainting. The sediments of 
Nipigon Bay were characterized by a decrease in pH, increased organic 
matter and above average concentrations of total sulphur and mercury. 

Field work and most of the laboratory analyses were completed in 
1983-84, 

9. COST INVOLVEMENT (IF ANY): $8,000 

10. REMARKS: Data to be used in the formulation of pulp and paper 
effluent guidelines and issues of control orders. MOE report and 
data input to Lake Superior International Intensive Study and the 
annual IJC Water Quality Board reports. 



Ke.iju}OAd.iy: Lakz SapQAioA, Nipigon Bay, putp and papZA milt di^dhoAgz^ , 
municipo-t dLichoAgSA 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Lake Superior - Trace Contaminant 

Biomonitoring Program 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: M. Zarull/C Cherwinsky 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Detect low levels of organic trace contaminants using 
freshwater clams in Nipigon Bay and Jackfish Bay as a result of pulp 
and paper mill waste discharges. 

7. SCOPE/INVOLVEMENT: Field surveys. Data analyses and report 

preparation. 

8. ACCOMPLISHMENT TO DATE (STATUS): Var' ::..•? organic and inorganic trace 
contaminants responsible for fish tainting, taste and odour problems, 
toxicity or bioaccumulation in fish and other biota have been 
identified in waters of Lake Superior receiving pulp and paper mill 
process wastes. 

Freshwater clams were used to monitor trace organic contaminants in 
Nipigon and Jackfish Bays. 

9. COST INVOLVEMENT (IF ANY): $4,500 

10. REMARKS; Data used as input to assessments of Nipigon Bay and 
Jackfish Bay environmental conditions. 



KeywoAcf^i: Lakz Sup^tioA, Uiplgon Bay, Jacki-i^h Bay. biomonitoAing , 
clanii , OAganlcA 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Lake Superior Embayment Benthos and Sediments 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: M. Zarull 

5. NAME OF CONSULTANT (IF ANY): AMIK Resources Group* 

6. OBJECTIVES: Provide an assessment of sediment composition and 
contamination as well as benthic community composition and 
contaminant levels in four Lake Superior embayments for 
intercomparison of sites and establishment of background conditions. 

7. SCOPE/INVOLVEMENT: Field surveys. Analyses of data and preparation 
of MOE, IJC and journal reports. 

8. ACCOMPLISHMENT TO DATE (STATUS): This program forms part of the 
GLISP intensive year surveillance plans for Lake Superior. In order 
to assess the significance of point sources to sediment contamination 
and benthic community alteration, it is necessary to distinguish 
lake-wide effects from those attributable to specific inputs. An 
inter-embayment comparison provides a clear indication of point 
source effects. 

Sediment and benthos samples were collected in four Lake Superior 
embayments in the fall of 1983. Sediments were classified by 
particle size and organic content and analyzed for contaminant 
concentration. Species abundance and contaminant levels were 
assessed for the benthos samples. 

9. COST INVOLVEMENT (IF ANY): $24,000 

10. REMARKS: An evaluation of long term effects of point source 
discharges and an assessment of lake-wide background conditions. MOE 
report, journal publication and input to IJC task force and committee 
reports. 



* Field collection. Benthos identification only, 



KiLywoid-i: Lako. SapQAicA, Q.mbaijvmiti , -icdtmett-ti, 6eiit/icvi, contawlnant-h 
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r 

J5 1. NAME OF PROJECT: Nearshore Filamentous Algal Growth and 

Contaminants Survey - Lake Superior 

I- 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: M. Jackson 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: 1) To survey filamentous algal growth and internal 
contaminant levels at selected nearshore sites in Lake Superior. 2) 
To evaluate these data as evidence of point source contaminant 
loadings. 3) To establish a quantitative data base for comparison 
of future change. 

7. SCOPE/INVOLVEMENT: Field data collection. Evaluation of 1983 data 
during 1984. No field work planned for 1984. 

8. ACCOMPLISHMENT TO DATE (STATUS): Cladophora growth in Lake Superior 
is quite rare, with Ulothrix being the dominant attached filamentous 
alga. The occurrence of filamentous algae in Lake Superior is 
generally related to highly perturbed sites and river mouths where 
phosphorus levels are sufficiently great to permit growth. Ongoing 
investigations by MOE have shown that Cladophora and Ulothrix 
bioaccumulate a variety of contaminants in proportion to 
environmental supply. 

Field work is completed, and samples have been submitted for analysis, 

9. COST INVOLVEMENT (IF ANY): $38,000 

10. REMARKS: Data will be used as basis for future trend evaluation and 

point source discharge evaluation. 



Kztjit}OA.db : Lake. SapOAiofi, neoA^fto^e, Cladophora, bloacuumlation 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAP€ OF PROOECT: St. Marys River 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: ongoing 

4. PROJECT ADMINISTRATOR: Y. Hamdy 

5. NAME OF CONSULTANT (IF ANY): Integrated Explorations;Zenon 

Environmental Enterprises Ltd. 

6. OBJECTIVES: Assess the effectiveness of ranedial measures that were 
outlined in the June 1982 Control Order to Algoma Steel. Continue 
monitoring the effects of flov; changes on the river ecosystem. 

7. SCOPE/INVOLVEMENT: Biomonitor i ng sampling using freshwater clams, 
young-of-the-year fish, sediment and water sampling along the river. 

Effluent from the Terminal Basins is analyzed for trace organics. 

8. ACCOMPLISHMENT TO DATE (STATUS): Flows through the Power Canal are 
maintained at 30,000 cfs after the completion of the Great Lakes 
Power Redevelopment Project. Phenol levels along the Ontario 
shoreline of the river in 1983 were well below levels found in 
previous years, albeit slightly higher than the provincial and 
Agreement objectives. This decrease was attributed to low production 
capacity of Algoma Steel coupled with the high river flows along the 
Ontario shoreline due to the completion of the Great Lakes Power 
Redevelopment Project. 

Water quality surveys, sediment and benthic analyses were completed 
to assess the impact of increased river flows, 

9. COST INVOLVEMENT (IF ANY): $47,000 

10. REMARKS: This study provides insight into effectiveness of control 
measures and newly emerging problems. 



KzyiooAdi: St. hhAij-i RivOA, biomorUtoAuig, clcunt, poZy cyclic oAonntlc 

hiicUocaJiboiU 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Penetang-Midland-Sturgeon Bay Study 

2. DATE COMMENCED: 1973 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Nicholls/G. Robinson 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To assess the rate and degree of water quality improve- 
ment in the area from Penetanguishene to Waubaushene as a result of 
reduced phosphorus loading. To assess the effects of sewage treat- 
ment plant expansion in the area on nearshore water quality. To 
develop a basis for a long term management plant for the area. 

7. SCOPE/INVOLVEMENT: Samples are collected on one day every two weeks 
from May to September at eight long-term monitoring stations between 
Penetanguishene and Waubaushene. Seven stations in Sturgeon Bay and 
one in Sturgeon River will continue to be sampled now that 3+ years 
of intensive background information are available and the Victoria 
Harbour plant is operating. Analyses will include; phytoplankton, 
chlorophyll a^, b and acidified chlorophyll a^; TP and SRP; NH3, TKN, 
NO2, NO3 and TN; TIC and TOC; Si; Fe; Mn; Ca; Mg; pH; alkalinity; 
conductivity; hardness; and colour. 

8. ACCOMPLISHMENT TO DATE (STATUS): Previous investigations by the 
Ministry of the Environment indicated significant enrichment in 
Penetang and Midland Bays. Phosphorus removal is on line at sewage 
treatment plants at Penetanguishene (1975-cap. 3045 m^/day or 0.67 
MGD), Ontario Hospital at Penetanguishene (1974-cap. 568 m-^/day or 
0.125 MGD), Midland (1974) and Port McNicoll (1974-cap. 1045 m^/day 
or 0.23 MGD). Midland has recently completed an expansion of plant 
facilities (1981-new cap. 13,635 mVday or 3.0 MGD). The new 
Victoria Harbour wastewater treatment plant went on line in June 1983 
(cap. 2272 m^/day or 0.5 MGD); discharge from the plant is to 
Sturgeon Bay. A new plant has been proposed for Penetanguishene 
(cap. 3 X 1500 m^/day or 3 x 0.33 MGD); the new plant would dis- 
charge to Penetang Bay, but downstream from the old plant. 

The background limnological information for Sturgeon Bay is now 
complete and the plant is on line. The new Penetanguishene plant 
plan has been approved; funding is being sought. 

9. COST INVOLVEMENT (IF ANY): S50,000 

10. REMARKS: Penetanguishene-Waubaushene report covering period 1973-82 
currently in preparation and will be completed in 1984. Sturgeon Bay 
report covering period 1980-82 (i.e. before STP) currently in 
preparation and will also be completed in 1984. Earlier reports 
include: 1) Proc. 14th Conf. Great Lakes Res. 1971, 272-292. 2) OME 
Report, 1976. 3) J. Great Lakes Res. 1977, 3:79-92. 

Ke.ijwoAcU: Pe.nztang-Midlaivi-Stiuxgzon Baij^, QiViidvTitnt, ^euage tAZatmznt 
plant^s, pho^phoA-u^ A(imo\;aZ 

54 



WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Contaminant Loadings to the St. Clair R., Lake 

St. Clair and Detroit River 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 4 years 

4. PROJECT ADMINISTRATOR: P. Kauss 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Establish baseline data for trace contaminants loadings 
from Ontario tributaries and point sources to the St. Clair and 
Detroit Rivers. Assess effectiveness of remedial measures and 
identify emerging problems. 

7. SCOPE/INVOLVEMENT: Water and suspended solids will be sampled at the 
mouths of the following tributaries: Talford Cr., Chenal Ecarte, 
Sydenham R., Thames R., Belle R., Pike Cr., Little R., Turkey Cr., 
Riviere aux Canards and Big Creek. 

Effluent samples will be collected at major industrial and municipal 
outfalls. 

Sampling will be carried out during three cruises per year, with 
analysis of samples for inorganic and organic contaminants. 

8. ACCOMPLISHMENT TO DATE {STATUS}: As a result of remedial measures 
undertaken at Polysar (extension of Cole Drain and introduction of 
biological oxidation units) and Dow Chemical {mainly housekeeping 
activities) phenol levels in the water column were within the 
provincial objectives. Ethyl Corp. Ltd. is experiencing difficulties 
in meeting lead level requirements in its tetraethyl plant effluent. 
Bacterial levels along the Sarnia waterfront still exceed the 
objectives. 

During the course of 1980 investigations of Detroit River sediments, 
localized inputs of contaminants were implicated along the Ontario 
shoreline. Downstream of known inputs, PCB and heavy metals 
concentrations exceeded provincial dredging guidelines. 

Water quality monitoring and sediment sampling in the Detroit River 
were undertaken in 1933-34. 

9. COST INVOLVEMENT (IF ANY): $94,500 

10. REMARKS: Assessment of significant sources of contaminants to the 
river system, including point and non-point inputs. Recommendations 
for development of abatement programs to meet water quality 
objectives. 



KzijiAJ0Jid4, : St. ClcuA RivZA., Lako. St. CZcuA, VztAolt RlvQJi, tAacQ. 
contcmim.i'iti, loading^, txibatoAlt^ , point ^otace^i 
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f 

^ 1. NAME OF PROJECT: St. CI air/Detroit River Trace Organlcs 

2. DATE COMMENCED: 1984 

s... 3. ANTICIPATED DURATION: 3 years 

I 4. PROJECT ADMINISTRATOR: P. Kauss 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To determine levels of trace organics at the head waters 
and mouths of the St. Clair and Detroit Rivers. To estimate the 
loading of trace organics to and from the system. 

7. SCOPE/INVOLVEMENT: Whole water samples at the St. Clair River 
headwaters, the St. Clair River delta, Detroit River headwaters (east 
and west of Peach Island), Trenton Channel and Amherstburg Channel 
will be analyzed for chlorinated aromatics and PCB/oc scans. In 
addition, two transects, one at the northern tip of the Grosse He 
Island extending to Fighting Island and another at the northern tip 
of the Amherstburg Channel, will be monitored at four stations on 
each transect for the above parameters. Sampling will be carried out 
during four cruises in the summer. 

8. ACCOMPLISHMENT TO DATE (STATUS): The St. Clair and Detroit Rivers 
flow through areas of heavy industrialization and contain trace 
amounts of many organics which have been Identified in several 
published reports, most notably those in 1977. There is, however, no 
information on loading of trace organics to the system. Furthermore, 
several remedial measures have taken place since the 1977 study which 
included the installation of biological oxidation units in Industries 
along the St. Clair River. These units are known to reduce most 
organics in industrial effluents. 

9. COST INVOLVEMENT (IF ANY): $118,000 

10. REMARKS: Recomendations for implementation of measures necessary 
for abatement programs at industries and municipalities and 
assessment of loadings from L. Huron. 



KzymAd-i: St. CZcUa RIsjqa, VztAoit RIvqa, tAacQ. o^gania, loadings 
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WATER RESOURCES PROJECTS/STUDIES 
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1. NAME OF PROJECT: St. Clair and Detroit River Biomonitoring 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 4 years 

4. PROJECT ADMINISTRATOR: P. Kauss 

5. NAME of' CONSULTANT (IF ANY): Great Lakes Institute, 

University of Windsor 

6. OBJECTIVES: Assess effects of point source discharges at existing or 
potential problem sites. Provide information relevant to the need 
for remedial action or assessment of remedial measures. Determine 
the fate of organic compounds in the St. Clair System. 

7. SCOPE/INVOLVEMENT: Biomonitoring using freshwater clams will be 
carried out at 45 stations for an exposure time of 18 weeks. In 
addition, 21 stations will be designated for 6 exposure periods. 

8. ACCOMPLISHMENT TO DATE (STATUS): The St. Clair River Organics Study 
(1977/78) indicated that several of chlorinated aromatics and 
clorophenol compounds are discharged to the river. Industries such 
as Dow Chemical and Polysar have extended some of the outfalls into 
the river to achieve adequate dispersion and minimize the impact on 
industrial intakes located along the shore. Bio-oxidation units were 
introduced in Polysar facilities to reduce organic loading to the 
river. 

A study carried out during 1980 in the Detroit River revealed that 
river sediments are heavily contaminated with PCB's and pesticides, 
especially near the River Rouge and Detroit sewage treatment plant. 

Biomonitoring, using freshwater clams, carried out along the Ontario 
and U.S. shorelines of the St. Clair and Detroit Rivers provided 
insight into bioaccumulation of contaminants along the chemical 
valley in the St. Clair River. These studies were, however, limited 
in scope due to the short exposure time. 

In 1983-84 a follow-up study in the Detroit River around Fighting 
Island and River Rouge areas with freshwater clams (10 sites) was 

undertaken. 

9. COST INVOLVEMENT (IF ANY): $141,000 

10. REMARKS: Identification of emerging problems and recomnendations for 
abatement strategy for municipal, industrial and non-point source 
controls. 



K^lJW0Ad^•. St. CZa-Oi Ri\)QA, UztAolt RivoA, biomonitoAlng, clain6, 
poA.nt 40UACZ di^chaAQUA) , abatQjmnt 
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WATER RESOURCES PROJECTS/STUDIES 
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1. NAME OF PROJECT: Detroit River 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 4 years 

4. PROJECT ADMINISTRATOR: P. Kauss 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Assess the effectiveness of remedial measures on 
bacteriological conditions in the river. 

7. SCOPE/INVOLVEMENT: Bacteriological samples will be taken along the 
Ontario shoreline of the river during two cruises in the summer. 
Analyses will include fecal coliform, £. coli , fecal streptococcus, 
Pseudomonas aeruginosa and temperature. Sources, e.g. municipal and 
tributaries, will also be monitored during the river sampling. 

8. ACCOMPLISHMENT TO DATE (STATUS): Studies carried out in 1982 
indicated that the entire shoreline of the river exhibited elevated 
bacterial levels. The expansion of the West Windsor sewage treatment 
plant is completed and will receive wastes from the recently 
completed collection system in the Sandwich West Township. 

9. COST INVOLVEMENT (IF ANY): $47,000 

10. REMARKS: Recorrmendati ons for additional abatement strategy for 
reduction of municipal point source loadings. 



KzijwoAdM VziAoit Riv2A, bacteAla, muivlc-Lpa.?. d-obchoAgZ-i , A.zimdicil 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Mass Exchange between Rondeau Bay and Lake Erie 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: B. Kohli/D. Veal 

5. NAME OF CONSULTANT (IF ANY): lEC Beak Ltd. /Gore & Storrie Limited 

6. OBJECTIVES: To estimate the mass exchange between Rondeau Bay and 
Lake Erie, in order to assess the bay's assimilative capacity during 
the spring and surmier seasons. 

7. SCOPE/INVOLVEMENT: Two current instruments will be operated from 
June 1984 to October 1984 at one location in the channel connecting 
the bay and lake. The instruments will be at different depths, 
suitable for model input to estimate flows in both directions. One 
water level recorder on either side of the channel will be operated 
during the current meter operation. This would provide verification 
of the estimated flows. 

8. ACCOMPLISHMENT TO DATE (STATUS): Water quality and phytoplankton 
studies carried out in the bay Indicated high loading of suspended 
solids being discharged to the bay as a result of agricultural 
runoff. Studies related to estimates of mass exchange will provide 
insight into assessing mass balance and in turn formulation of 
abatement programs. 

9. COST INVOLVEMENT (IF ANY): $41,500 

10. REMARKS: One water level recorder was operated in the bay from June 
to November 1983. 



Ktijwo^cU: Lakt EAid, Rondzau Bay, agAZcultu.ial -tufiOiJ^, mcui-i ZKchang^, 
tuMAQ.nt mztoJihiQ 
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WATER RESOURCES PROJECTS/STUDIES 
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1. NAME OF PROJECT: Nanticoke 

2. DATE COMMENCED: 1968 

3. ANTICIPATED DURATION: Ongoing until 1985/86 

4. PROJECT ADMINISTRATOR: R. Weiler 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES! Maintain surveillance of the impact of increased 
Industrial' and municipal development on the nearshore zone at 
Nanticoke. ' 

7. SCOPE/INVOLVEMENT: An integrated report, covering the studies done 
in the period 1968-1978, will be published in 1984/85. The draft of 
the integrated report for the period 1979-1983 will be prepared, with 
final publication in 1985/86. 

8. ACCOMPLISHMENT TO DATE (STATUS;. La:':: ;c:.ie industrial development 
(the Lake Erie Steel mill, Stelco Inc.; refinery, Texaco Canada; 
thermal generating station, Ontario Hydro) is taking place in the 
coastal region around Nanticoke on Long Point Bay, Lake Erie. To 
protect water quality, chemical, biological and physical conditions 
have been monitored since 1968 by the Nanticoke Environmental 
Committee, representing MOE, MNR, Ontario Hydro, Stelco and Texaco. 
The monitoring will continue until 1983/84. 

Field studies were completed in 1983/84 and annual and summary 
reports on the individual studies (1968-1978) were prepared. 

9. COST INVOLVEMENT (IF ANY): $16,000 

10. REMARKS: Surveillance and monitoring, compliance with water quality 
objectives. Remedial measures planning and evaluation. 



i- 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Nanticoke Environmental Study - Phytoplankton 

Progranuie 

2. DATE COMMENCED: 1969 

3. ANTICIPATED DURATION: End 1984 

4. PROJECT ADMINISTRATOR: G. Hopkins 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: a) To measure seasonal and long-term changes in 
phytoplankton in the nearshore area of Long Point Bay and to 
determine if any long-term trends have been established and if the 
industrialization of the area have affected these trends. 

b) To relate phytoplankton biomass to chemical and physical 
parameters (particularly phosphorus and temperature) collected during 
the same period by other N.E.C. project workers. 

7. SCOPE/INVOLVEMENT: Final report of highlights and significant trends 
(1983 is the last field year). Final reports to be completed in 1984. 

8. ACCOMPLISHMENT TO DATE (STATUS): As part of the Nanticoke 
Environmental Committee's (NEC) studies on water quality in Long 
Point Bay, Lake Erie, phytoplankton samples have been collected at 
several stations during the ice-free period of each year from 1969 to 
1983. The data collected have been used to assess the effect of 
industrialization in the area. 

From 1930 to 1983 samples were collected on a bi-weekly basis as 
photic zone composites at eight locations, namely stations #112, 501, 
518, 643, aiO, 994, 1016 and 1085. In order to maintain continuity, 
infonrntion on temperature and secchi disc were collected at these 
same locations at the same frequency. Water quality and chlorophyll 
a inforr.ation were collected at five stations in the same area. 
Reports: Ministry and M.E.C. tri -annual report; Journal paper (Vol. 
8, #3, J. Great Lakes Res.). 

9. COST INVOLVEMENT (IF ANY): $10,000 

10. REMARKS: 



K^ym^d.^: LaJit EaIz, Manticokd, Long Point Bay, Plujtopiankton, 
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WATER RESOURCES PROJECTS/STUDIES 
- Great Lakes Program 

1. NAME OF PROJECT: Upper and Lower Niagara River Water Quality 

2. DATE COMMENCED: 1980 

3. ANTICIPATED DURATION: ongoing 

4. PROJECT ADMINISTRATOR: P.B. Kauss 

5. NAME OF CONSULTANT (IF ANY): Integrated Exploration, Guelph, Ont.* 

6. OBJECTIVES: 1) Assess the impact of U.S. and Canadian industrial 
and municipal discharges and non-point source drainage on river water 
quality and biota. 2) Detect trends in trace contaminants, 
nutrients and bacteria levels. 

7. SCOPE/INVOLVEMENT: The previous year's studies have been conducted 
in coordination with the Ministry's young-of-the-year fish, algae and 
drinking water quality monitoring programs, as well as in cooperation 
with Environment Canada's suspended sediment study and water intake 
program at Niagara-on-the-Lake. 

This year's activities include data analysis and reporting of 1982 
and 1983 Niagara River surveys, data analysis and reporting in 
support of the Niagara River Toxics Committee (final report 1984). 

8. ACCOMPLISHMENT TO DATE (STATUS): The input of numerous persistent 
toxic and bioaccumulative contaminants from industry and waste 
disposal sites in New York State, as well as their possible impact on 
water use, has received considerable attention over the past few 
years. A 1979 Ministry study revealed elevated levels of heavy 
metals, PCB's and organochlorine pesticides in suspended and bottom 
sediments taken at a number of locations in the Niagara River, Range 
surveys conducted in 1980 and 1981 indicated levels of coliform 
organisms, total phosphorus and iron above objectives or guidelines, 
particularly in U.S. waters of the upper Niagara River. In addition, 
biomonitoring studies using fresh water clams indicated the Tonawanda 
Channel as a source area of such organochlorines as PCB's, BHC's 
dieldrin, endrin and hexachlorobenzene. Recent studies by 
Environment Canada have detected increased levels of several organic 
contaminants downstream of the S-Area disposal site in this channel. 

In 1983-84, Benthic fauna* and surficial sediments* were sampled 
throughout the length of the river. Analyses of sediments and 
speciation and enumeration* of biota are underway. A biological 
monitoring study using clams* was completed for whole river, with 
concentration on several U.S. hazardous waste disposal sites. Also, 
water and suspended sediments were collected at mouths of Ontario 
tributaries to upper river. Chemical analyses are underway. In 
addition, update of areas of concern status was completed and input 
was given to Niagara River Toxics Committee. 

9. COST INVOLVEMENT (IF ANY): $47,000 

10. REMARKS: Ministry reports, including findings and recommendations, 
to address issues raised under "objective" and to serve as a baseline 
for evaluating future abatement measures. 

KzijimAcU: HiaQOAa Rivoji, in.duJ,t\lal/ miuvLcipal d-CichoAgt^S , -ttace 
ccntaminant^i , battoAia, tcatoA qaoilitij, ^s,d-imznt, bioia 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT; Nearshore Cladophora Contaminant Monitoring - Lake 

Ontario and Niagara River 

2. DATE COMMENCED: 1980 

3. ANTICIPATED DURATION: ongoing 

4. PROJECT ADMINISTRATOR: M. Jackson 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: 1) To monitor Cladophora contaminant levels (nutrients, 
heavy metals, PCB's) at selected shoreline sites in Lake Ontario and 
the Niagara River. 

2) To evaluate these data as evidence of point source contaminant 
loadings. 

3) To establish a quantitative data base for comparison of future 
change. 

7. SCOPE/INVOLVEMENT: Twenty-six nearshore sites in Lake Ontario (9 
sites) and the Niagara River (17 sites) will be sampled once at peak 
biomass in late June/early July. Data collection includes Cladophora 
biomass for determination of internal concentrations of PCBs and " 
selected heavy metals, and nutrients. 

8. ACCOMPLISHMENT TO DATE (STATUS): Investigations by MOE have shown 
that the attached green alga - Cladophora - which proliferates in 
nearshore waters throughout the lower Great Lakes and connecting 
channels bioaccumulates a variety of contaminants in proportion to 
environmental supply in water. Since 1980, Cladophora has been used 
as a practical biomonitoring tool to assess the source and fate of 
contaminant loading to the Niagara River and Lake Ontario. 

Analysis of 1983 samples is presently in progress. 

9. COST INVOLVEMENT (IF ANY): $38,000 

10. REMARKS: Information used as complementary data to contaminant 
surveillance programs and reportings on Niagara River toxic 
contaminants and Lake Ontario water quality. 



KzijwoAd^: Lakd. QyitoA-io, HiagaAa. ZLvSA, Ctadophofia. , bioaccumalation , 
he.a'jy mttaZA, PCB-i, nutAiznt{> 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Hamilton Harbour - b) Effects of reductions in 
f ammonia, BOD and phosphorus inputs on water 

*■ quality 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: M. Zarull/0. Poulton 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To monitor the effects of reduction in industrial 
discharges of ammonia, BOD and phosphorus inputs on water quality in 
Hamilton Harbour and to check the validity of the oj^gen model. 

7. SCOPE/INVOLVEMENT: Field data collection, model development, testing 

of model, development and assessment of management options, report 

1984/85. , 
I 

8. ACCOMPLI SH^C NT TO DATE (STATUS): The existing water quality in the 
harbour and the inputs to the harbour have been measured over a 
period of years. On the basis of these measurements, a model linking 
oxygen concentrations and inputs has been used to assess the 
effectiveness of reduced loadings. In 1983, because of significantly 
reduced production at the Stelco and Dofasco steel mills, 
installation of an armionia stripper at Stelco provided an opportunity 
to test the model predictions. Further, the phosphorus levels In the 
effluent from the Hamilton STP has been reduced to less than 1 
mg/m^. The effects of this reduction on the phosphorus 
concentration in the harbour and on phytoplankton growth should be 
monitored. 

In 1983, weekly one-day cruises from April to mid-June; every two 
weeks to the end of August; weekly to mid-October were conducted. 
Six depths were sampled at a representative station (#258) for TKN, 
NO3, NH3, BOD, TOC, TP, DO and temperature. This was 
supplemented by data available from the outfalls. 

9. COST INVOLVEMEm" (IF ANY): $14,000 

^ 10. REMARKS: Verification of oxygen model used in the development of 

management options for Hamilton Harbour. Report on progress and 
I effectiveness of remedial programs. Management strategy to be 

[ defined. 

I' 

^- 

I 

!> 

^ Ke.ywoAd'i : Lake. Qntafiio, HamiZton HoAbouA, ■IndoAtn.iaZ dLichcutge^ , 

^ amnonia, BOV, pko4phoA.iu> , oxygzn mod^l 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Haim'lton Harbour - a) Effect of Hamilton Harbour 

on Nearshore Lake Ontario 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 3 years 

4. PROJECT ADMINISTRATOR: D. Poulton/B. Kohli 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To investigate the extent of the plumes of Hamilton 
Harbour water emitted to the lake, the correlation between wind, 
currents, plume configuration and water quality in the extreme west 
end of the lake and the effect on water quality at the Hamilton and 
Burlington water intakes. 

7. SCOPE/INVOLVEMENT: The field program in 82/83 consisted of: The 
configuration of the plume was measured seasonally in the period 
May-October, including wind, currents in the lake and the flux of 
harbour water out of the canal. Water quality variables, such as 
nutrients and trace contaminants were measured in the plume and at 
the intakes. The intake sampling program was continued during the 
winter months. 

Sediment sampling was done in 83/84 and analyzed for trace 
contaminants and benthic fauna. The collected data will be analyzed 
for water quality effects outside the harbour and at the intakes. A 
report will be prepared, which will also include estimated loadings 
to the lake. 

8. ACCOMPLISHMENT TO DATE (STATUS): Spotty data existed on the harbour 
plume, its pollutant loading and its extent into the lake. No 
information was available on the effects of the plume on water 
quality at the intakes. Concern has been expressed about pollution 
of drinking water supplies by harbour water. 

Field programs were completed in 83/84. 

9. COST INVOLVEMENT (IF ANY): $29,000 

10. REMARKS: Assessment of effect of Hamilton Harbour on the nearshore 
region of western Lake Ontario. Further assessment of remedial 
programs for point source discharges to harbour. 



Ke.ijwoAd^i,: Lafee OntoAio, HamUton HcuibcuA, hcvxbcuA plame., mtAiznt^, 
ttacz con-tamlna.iiti> 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



^' 1. NA^E OF PROJECT: Oakville - Ford Plant 

^ 2. DATE COMMENCED: 1984 

if- 

^ 3. ANTICIPATED DURATION: 1 year 

I 

4. PROJECT ADMINISTRATOR: O.J. Poulton 

I 5. NAME OF CONSULTANT (IF ANY): Gore & Storrie Limited 

6. OBJECTIVES: Determine the extent of impact of the Ford Plant outfall 
on nearshore Lake. 

7. SCOPE/INVOLVEMENT: One survey, to take place in September 1984, will 
evaluate the impact under conditions of maximum thermal 
stratification and/or upwelling conditions. Temperature, dissolved 
oxygen, BOD and nutrients will be measured at a grid of stations 
around the outfall, and extending offshore to the Ford Plant 
industrial process water intake. Samples will also be taken of the 
discharge and analyzed for trace contaminants and nutrients. 

8. ACCOMPLISHMENT TO DATE (STATUS): The Ford Plant industrial process 
outfall discharges into a semi-confined region with limited mixing 
with Lake Ontario. This discharge has been reported to be in 
violation of IJC compliance for BOD for some years with an average 
concentration of 30 mg/L at the outfall. At present, the nature of 
the discharge has not been fully characterized. 

9. COST INVOLVEMENT (IF ANY): $52,000 

10. REMARKS: Identification of extent of impact on nearshore area. 
Recommendation for upgrading of waste treatment facilities if 
required. 



1 



KtymAdi: Laka Ontario, OakvlUe., Tofid Piant oaUall, ^pact, 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Outfall Assessments, Lake Ontario 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: B. Kohli 

5. NAf€ OF CONSULTANT (IF ANY): lEC Beak Ltd. /Gore & Storrie Limited* 

6. OBJECTIVES: (1) To identify the extent of sewage plume from the 
newly fitted Clarkson outfall and to assess its impact on the 
Clarkson water intake. (2) To study the physical characteristics of 
water movements in the Clarkson area. (3) To identify the extent of 
the sewage plume from the newly fitted Lakeview outfall and to assess 
its impact on the Lakeview water intake. 

7. SCOPE/INVOLVEMENT: (i) In the vicinity of the Clarkson outfall, the 
study will document the circulation processes and estimate the 
diffusion characteristics of the area. Plume tracking* will be 
conducted to delineate the plume extent from the new staged 
diffuser. Four current meters will be operated from June to October 
1984, to assess the circulation pattern in the vicinity of the 
outfall . 

(ii) In the vicinity of the Lakeview outfall, plume tracking will be 
conducted to delineate the plume extent from the new staged diffuser. 

8. ACC0r<1PLISHMENT TO DATE (STATUS): Clarkson and Lakeview outfalls were 
fitted with new staged diff users in 1982/83 and September 1983, 
respectively. 

9. COST INVOLVEMENT (IF ANY): $60,000 

10. REMARKS: Results will define effectiveness and efficiency of 
diffuser outfall designs. 



Kziju)0Ad4: Lakt OntoAio , CtoAk^on, Lakuvizw, 4^L0age pZumt-i, impact 
a. i-i 2,wment, pZwnz tAacking 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Humber River Plume in Lake Ontario 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: B. Kohli 

5. NAME OF CONSULTANT (IF ANY): Gore & Storrie Limited 

6. OBJECTIVES: To identify and assess the extent of the Humber River 
plume in Lake Ontario under different wind conditions. 

7. SCOPE/INVOLVEMENT: To track the river plume as it enters Lake 
Ontario, under different wind and river flow conditions and to 
document any episodes which may eventually impact on Sunnyside Beach, 

8. ACCOMPLISHMENT TO DATE (STATUS); The Sunnyside Beach experienced 
high levels of bacterial contamination, which may be originating from 
the Humber River. In order to protect the beach from the river 
contamination, a diversion wall along the east bank was constructed 
to divert the river plume away from the Sunnyside Beach. 

9. COST INVOLVEMENT (IF ANY): $18,500 

10. REMARKS: 



Ke.yiooA.d^: lafee QntoAlo, HmnhoA ZivoA, plwm 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Toronto Waterfront (a) Inputs 

2. DATE COMMENCED: 1976 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: M. Griffiths 

5. NAME OF CONSULTANT (IF ANY): 

5. OBJECTIVES: Document bacterial water quality in the Toronto 
Waterfront at major point-source inputs and assess its long-term 
changes in response to remedial measures. 

7. SCOPE/INVOLVEMENT: Twice weekly sampling will be conducted by the 
City of Toronto throughout the year at 13 stations located at river 
mouths (Don and Number) and major combined sewer overflows. This 
year samples will be analyzed for fecal coliforms only, since this 
parameter is best suited for trend analysis and provides the most 
immediate results for interpretation. 

8. ACCOMPLISHMENT TO DATE (STATUS): This is an ongoing study 
coordinated by MOE since 1976 in co-operation with the City of 
Toronto Public Works Department set up to document the effectiveness 
of the sewer separation program and provide an early warning for 
possible dry-weather discharges resulting from sewer system 
malfunctioning. This program has yielded an excellent data base of 
water quality trends in the immediate area of point source discharges, 

9. COST INVOLVEMENT (IF ANY): $22,000 

10. REMARKS: Long-term assessment of bacterial water quality trends in 
the Toronto Waterfront with the aim of determining the effectiveness 
of remedial measures. 



KQ.ijiooA<Li>: Lakz OnioAio, TcKonto locutZAiKont, bactZAia, inpati, 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



^ 1. NAME OF PROJECT: Toronto Waterfront (b) Bacteriological Quality 

?■' at Beaches 

r 

2. DATE COMMENCED: 1967 

fc- 

3. ANTICIPATED DURATION: Ongoing 

• \ 

4. PROJECT ADMINISTRATOR: L.T. Vlassoff 

1 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Monitor compliance of bacteriological water quality at 
Lake Ontario/Toronto area beaches with respect to existing Provincial 
Water Quality Objectives. 

7. SCOPE/INVOLVEMENT: At 42 locations, weekly monitoring will be 
conducted from Victoria Day to Labour Day for specific 
bacteriological parameters with emphasis on fecal coliforms. 
Sampling locations include all supervised swimming beaches in the 
area in the Cities of Toronto, Scarborough, Etobicoke and Peel, 
Halton Health Department's jurisdictions. 

8. ACCOMPLISHMENT TO DATE (STATUS): This represents an ongoing study 
conducted by MOE since 1967 in co-operation with these Health 
Departments. This program has yielded an excellent data base for 
long-term assessment of bacteriological water quality at public 
swimming beaches and nearby areas. 

1983 water quality sampling was conducted as outlined under "Scope". 

9. COST INVOLVEMENT (IF ANY): $36,000 

10. REMARKS: Assessment of suitability of Toronto waterfront swimming 
beaches for body contact recreation. 



KQ.ywoAdi: Lake. OntoA-Lo, Toronto iwXzn.^Aont, faeac/ie-4, battQAla. 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Toronto Waterfront (c) Effects of 

Dredging/Lakef illing Activities 

2. DATE COMMENCED: 1980 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: M. Griffiths 

5. NAME OF CONSULTANT (IF ANY): Limnos Ltd.* 

Airborne Sensing Corp.** 

5. OBJECTIVES: To monitor water and suspended sediment quality at the 
Toronto waterfront in the vicinity of the East Headland to assess 
potential interference with water uses (drinking water, aquatic life, 
recreation) . 

7. SCOPE/INVOLVEMEMT: Subsurface movement of material away from the 
Headland will be assessed with a transmissometer and suspended solids 
will be sampled with a centrifuge. Limited sediment trap sampling* 
will be carried out, and current velocity profiles will be obtained. 
In addition, limited water quality sampling will be undertaken at 
inputs (Don River, Main STP outfall, near lakefil ling/dredge dumping) 
for nutrients and trace contaminants to assess the magnitude of the 
various potential sources impacting the area. Airborne photography** 
is used to define extent of surface turbidity plumes. 

8. ACCOMPLISHMENT TO DATE (STATUS): Previous studies (1980-82} have 
indicated that the short-term effects of dredging/lakef illing 
activities on water quality were localized. In 1983, sediment traps* 
were installed and limited turbidity profiling was undertaken in 
order to assess the quality and quantity of sediments moving away 
fromthe East Headland. An expansion of the turbidity profiling is 
required, and suspended and bed sediment sampling is necessary to 
provide an adequate data base for assessment of long-term 
accumulation and migration of potentially contaminated sediments. 

9. COST INVOLVEMENT (IF ANY): $239,000 

10. REMARKS: 



KajmAd^: Lakz ditivilo, ToAottto watSA^Jiont, Ecut Hzadland, u<at(>A/ 
-iu^ipended ■ie.dme.nt qaalltij , dAtdging, lakfLiiUlng 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Toronto Waterfront (d) Circulation 

2. DATE COMMENCED: 1981 

3. ANTICIPATED DURATION: 5 years 

4. PROJECT ADMINISTRATOR: B. Kohli 

5. NAME OF CONSULTANT (IF ANY): Gore & Storrie Limited* 

6. OBJECTIVES: To identify the water movements and circulation patterns 
of the Eastern Toronto Waterfront and Number Bay. 

7. SCOPE/INVOLVEMENT: Current meter operations, analyse current meter 
data*, interpret and write a report on circulation and physical 
properties of water movements. An attempt will be made to assess the 
effect of Humber River flow on the bay as well as the effect of STP 
discharges. Provide data to Metro Toronto for use in assessment of 
Main STP outfall. 

8. ACCOMPLISHMENT TO DATE (STATUS): Five current meters were installed 
and operated in the eastern part of Toronto waterfront (Headland to 
R.C. Harris WTP) in 1981 and 1982. Six current meters were operated 
in Humber Bay area during 1983-84 to document the water circulation 
patterns and to estimate the diffusion characteristics. Current 
meters were retrieved March-April 1984. 

9. COST INVOLVEMENT (IF ANY): $30,000 

10. REMARKS: Data used in conjunction with assessments of water quality 
impact of STP's, marine construction and river inputs. 



Kzijujo^cU: Lake. OntoJiio, ToAonto uxxWiiAont, c-iAcaiation patX.eAyu>, 
cu.XfiQ.nt mS-tsAing 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Toronto Waterfront (e) Bacteriological Status 

of Eastern Beaches 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 1 year 

4. PROJECT ADMINISTRATOR: M. Griffiths 

5. NAME OF CONSULTANT {IF ANY): 

6. OBJECTIVES: To assess the effect of storm and combined sewer 
overflow discharges on the receiving water quality in the Eastern 
beaches area with emphasis on bacteriological conditions in the 
swinming/recreational zone of the beaches during dry weather 
conditions. 

7. SCOPE/INVOLVEMENT: In aid of a larger modelling study undertaken by 
City of Toronto Works Department, a ten-day dry weather survey will 
be initiated at one section of the Eastern beaches to provide input 
to the model on background bacteriological conditions in the area. 
Emphasis will be placed on fecal coliforms. In addition, a 
meteorological station and current meters will be installed in the 
area to aid in interpretation of results. 

8. ACCOMPLISHMENT TO DATE (STATUS): In 1983, the Eastern beaches were 
posted because of suspected bacterial contamination. Data collected 
at combined sewer overflows in the area has revealed highly elevated 
bacterial levels associated with these discharges. Limited data 
collected in the storm sewers also indicate a potential source of 
contamination. The relative contribution from all these sources and 
their zone of impact has not been documented. 

9. COST INVOLVEMENT (IF ANY): $71,500 

10. REMARKS: 



KttjwoAd^: Lakz OntaAio , ToAonto icateAiAont, Ea.ttz.in iBeac/ie^, 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Impacts of Lakefill Embayments on Nearshore 

Sediment Quality 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 1 year 

4. PROJECT ADMINISTRATOR: D. Persaud 

5. NAME OF CONSULTANT (IF ANY): Barringer Magenta 

5. OBJECTIVES: To determine the quality of water and sediment in the 
embayments created by lakefills and to assess changes in benthic 
diversity and contaminant levels through comparison with the exposed 
faces of such lakefills. 

7. SCOPE/INVOLVEMENT: The study will be directed towards determining 
sediment quality on the exposed sides and embayments of selected 
lakefills {Humber Bay, Ashbridges Bay and Bluffers Park lakefills). 
Benthic organisms will be identified and enumerated and levels of 
selected contaminants in important species of organisms will be 
determined. The influence of various discharges in the vicinity of 
the lakefills and material contributed by the lakefills themselves on 
sediment quality will be investigated. The information gathered will 
be evaluated against pre and post construction monitoring data where 
available. This study will be carried out jointly by MOE and the 
Metropolitan Toronto and Region Conservation Authority. 

8. ACCOMPLISHMENT TO DATE (STATUS): Several years after the 
construction of a number of recreational lakefills along the Toronto 
Waterfront, little is known about the long-term impacts of these 
structures on inshore sediments, water quality and benthic 
organisms. Other lakefills are under construction and additional 
ones are proposed. It is important at this stage to obtain the 
necessary information that would enable regulatory agencies, such as 
MOE, to develop appropriate policies regarding water quality 
protection and enhancement at future or, where appropriate, existing 
lakefil Is. 

9. COST INVOLVEMENT (IF ANY): $38,000 

10. REMARKS: This study will assist in the development of policies and 
guidelines that would minimize impacts of lakefills. A comprehensive 
report documenting the findings and recommendations will be prepared. 



t K2.yiC0''idi, : Lakz OntoAio, ToAonto watZAiAont, vcatzA/ ■itQ.dhno.Yit qixaJUXij, 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Bay of Quinte Study ("Project Quinte") 

2. DATE COMMENCED: 1972 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Nicholls & G. Robinson 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To monitor the changes in water chemistry and 
phytoplankton in the Bay of Quinte in response to reduced phosphorus 
loading. 

7. SCOPE/INVOLVEMENT: This is a co-operative study with the Federal 
Dept. of Fisheries and Oceans, Ministry of Natural Resources and 
Queen's University. Virtually all aspects of Bay of Quinte limnology 
and fisheries are under investigation. Responsibility for phyto- 
plankton and chemical limnology has been shifted (1983) from 
Laboratory Services Branch to Southeastern Regional Office. 
Laboratory Services Branch support will continue only until 
completion of the final publication (based on 1972 to 1931 data). 

8. ACCOMPLISHMENT TO DATE (STATUS): Most water uses in the Bay of 
Quinte have been adversely affected by nutrient enrichment. A number 
of steps have been taken to improve municipal treatment facilities, 
and phosphorus removal is now on line at all municipal plants. 
Significant reductions in phosphorus concentrations since 1978 
suggest a positive response to these abatement measures. 

Reports incorporating material from all study team members are 
published annually. Draft reports on phytoplankton and physical- 
chemical limnology were presented in January 1983. Second drafts 
were completed 1n December. 

9. COST INVOLVEMENT (IF ANY): $22,000 

10. REMARKS: Reports on phytoplankton presented May 7, 1982 and January 
7, 1983. Report on physical and chemical limnology presented January 
7, 1983. All three reports are undergoing final revisions prior to 
submission. A synthesis paper linking the various aspects of the 
study is also being prepared in conjunction with the other project 
members . 



Ke.ijwofLd->i : Bay oi Qti-inie, mittltnt unAidwznt, pho-iphoALLi A^moval, 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Belleville: Bacteriological Status Following STP 

Expansion 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 1 year 

4. PROJECT ADMINISTRATOR: D. Poulton/M. Griffiths 

5. NAME OF CONSULTANT {IF ANY): 

6. OBJECTIVES: To assess the effectiveness of the Belleville STP 
expansion on receiving water quality with emphasis on bacteriology 
and to investigate additional sources of Bay of Quinte water quality 
impairment. 

7. SCOPE/INVOLVEMENT: A modification of the grid of 40 stations 
established in the 1981 survey will be sampled for bacteriological 
parameters (fecal coliforms, _E, coli , enterococci, P_. aeruginosa ) 
daily for 3 days during each of two weeks in the recreational 
season. Emphasis will be placed on sampling in wet weather 
conditions. In addition, all effluents discharging into the study 
area will be characterized and all adjacent water uses (e.g. beaches) 
monitored for compliance. 

8. ACCOMPLISHMENT TO DATE (STATUS): A 1982 study conducted in the 
vicinity of Belleville found an extensive zone of impact related to 
wet weather raw sewage bypassing from the Belleville STP. Subsequent 
modification of the plant (expansion of capacity) is expected to 
result in improved water quality in the receiving waters of Bay of 
Quinte. 

9. COST INVOLVEMENT (IF ANY): $60,000 

10. REMARKS: 



t Ket/woAd-4: Eaij oi Quinte., Sellzvlll^., mayucUpcil d-L-^choAgz, Kzcz-iving 

l watiA qaaZltij, kacXoAia 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: St. Lawrence River - Maitland 

2. DATE COMMENCED: 1984 

3. ANTICIPATED DURATION: 3 years 

4. PROJECT ADMINISTRATOR: P.B. Kauss 

5. NAME OF CONSULTANT (IF ANY); 

6. OBJECTIVES: To determine the impact of industrial discharges on 
river water and sediment quality and on biota in the river. 

7. SCOPE/INVOLVEMENT: Studies in the Maitland area will include: 

1) Biological monitoring of point-source dischargers in the 
Maitland area. 

2) Sampling of bottom sediments in the Maitland/Ogdensburg area of 
the river and analysis for metals, PCBs and organochlorine 
pesticides. 

3) Effluent monitoring of Dupont and Genstar effluents. 

8. ACCOMPLISHMENT TO DATE (STATUS): A 1975 MOE study indicated an 
impaired benthic community and elevated levels of lead in sediments 
downstream of the Dupont of Canada Ltd. tetraethyl lead plant 
discharge. In 1983, Fisheries and Oceans Canada identified elevated 
levels of compounds in fish caught near the outfall. 

9. COST INVOLVEMENT (IF ANY): $71,500 

10. REMARKS: Assessment of environmental impact of point sources as 
input to remedial measures planning and evaluation. 



KQ.ijiWAdi: St. /.oio^ence R-cue.i, l.icUUand, indiuixlal dUchoAgoj,, 
tvatOA, ^zdAjrmit, biota. 
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WATER RESOURCES PRO0ECTS/STUDIE5 
Great Lakes Program 



1. NAME OF PROJECT: St. Lawrence River - Iroquois, Morrisburg and 

Cardinal 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: 3 years 

4. PROJECT ADMINISTRATOR: P.B. Kauss 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Assess the impact of the Iroquois, Morrisburg and 
Cardinal STP discharges on local bacteriological water quality. 

7. SCOPE/INVOLVEMENT: Field surveys, data analysis and reporting. 

8. ACCOMPLISHMENT TO DATE (STATUS): Treatment of wastes at the 
Morrisburg STP includes a biological lagoon. Discharge from this 
lagoon (2.3 x lO^m-^/day) is not chlorinated. A high proportion 
of the STP effluent flow at Cardinal (60.5 x lO^m^/day) and at 
Iroquois (3.6 x lO^^/^jay is industrial (Canada Starch and 
Caldwell Linens, respectively) and high suspended solids levels make 
chlorination ineffective. Therefore, two surveys were conducted in 
1981 at Iroquois and Morrisburg to determine the impact of the STP 
effluents on bacteriological water quality. At the Region's request, 
two bacteriological surveys (each of 3 days' duration) were conducted 
at Cardinal, Iroquois and Morrisburg during 1982 to further study the 
effect of STP discharges at these three locations. 

Report (draft) of 1982 bacteriological survey data was completed in 
1983-84. 

9. COST INVOLVEMENT (IF ANY): $15,000 

10. REMARKS: Evaluation of impact of non-chlorinated STP effluents on 
water quality. Recommendations for control as necessary to meet 
water use requirements. 



I 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: St. Lawrence River - Cornwall 

2. DATE COWENCED: 1980 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: P.B. Kauss 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Document existing sources of trace contaminants and 
bacteria and assess their impact on the aquatic environment and water 
uses in the Cornwall area. 

7. SCOPE/INVOLVEMENT: Field investigations (water, sediments, biota), 
data analysis and integrated report on 1979, 1980 and 1982 studies. 
The "Environmental Impacts on In-place Pollutants in Sediments" 
project will provide insight into the significance of sediment 
contamination. 

8. ACCOMPLISHMENT TO DATE (STATUS): A 1979 MOE study and work by other 
agencies have indicated the presence of some persistent trace 
contaminants in water, fish and sediment in this section of the St. 
Lawrence River. Present data indicate contamination of sediments by 
PCBs and certain heavy metals, and elevated concentrations of some of 
these pollutants in some industrial effluent, river and tributary 
water samples. The magnitude of Cornwall industrial and municipal 
discharges to the St. Lawrence River was also assessed during this 
study. 

Ministry studies of the proposed Cornwall STP expansion and the 
existing sewer system have revealed significant overflow problems to 
the St. Lawrence River. MOE surveys conducted during 1980 under 
different seasonal and overflow conditions indicated that the problem 
of bacteriological (fecal coliform) contamination is highly variable 
and attributable not only to the existing STP-sewer system but mainly 
to an industrial (Domtar Fine Papers) discharge. Phenolics 
concentrations also exceeded the objective in this section of the 
river during some surveys. Two follow-up surveys conducted in 1982 
at the request of the district office confirmed previous results 
which showed a downstream imnflrt nn watpr nco anH aico -inH^^^t-^^ +.u,4. 
Meusiei la was zne principal organism involved. 

9. COST INVOLVEMENT (IF ANY): $48,000 

10. REMARKS: Assessment of environmental impact of point sources as 
input to remedial measures planning and assessment. Update on 
progress of remedial actions for use by Water Quality Board of IJC 
(Area of Concern). 



Ke.ijn)OA<i^ : St. Lotutence RlvCA, CoA.iucall, tAacz ccntaminantb , 
bazWiAJX, L^aXoA, ^zdimznti,, biota. 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Environmental Impacts on In-place Pollutants in 

Sediments 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: D. Persaud 

5. NAME OF CONSULTANT (IF ANY): Barringer Magenta Ltd.; Envircclean, 

Division of MacLaren Plansearch 

6. OBJECTIVES: To assess the potential hazards of selected contaminants 
in sediments at several areas of known sediment contamination in the 
Great Lakes and develop strategies for the management of contaminated 
sediments where required. The assessment will address: 

(a) The levels of the contaminants in sediments. 

(b) The levels of contaminants in benthic organisms. 

(c) The potential availability and danger to biota of selected 
metals. 

7. SCOPE/INVOLVEMENT: (a) A sediment and macrobenthic survey will be 
carried out during the sutmier of 1984. The survey will cover the 
following areas: Lower St. Clair River, Detroit River, Toronto 
Waterfront and St. Lawrence River. The sediment samples collected 
will be analysed for particle size, selected organic trace 
contaminants and heavy metals. The chemical partitioning of the 
metals within the sediments will also be determined through 
sequential extraction. Taxonomic identification and determination of 
body burden levels of the contaminants analysed for within sediment 
samples will be carried out for the benthic macroinvertebrates. 

(b) Sediment surface grabs will be taken in the vicinity of selected 
water intakes and analyzed for: aldrin, hexachlorocyclohexane, 
chlordane, dieldrin, methoxychlor , endosulfan, endrin, 
heptachlorepoxide, heptachlor, mirex, oxychlordane, DDT and 
metabolites, hexachlorobenzene, PCBs and PAHs. 

(c) Analysis of 1983 collections from St. Marys River, St. Clair 
River, Niagara River, Humber Bay, Toronto Harbour, Ashbridges Bay, 
Frenchman's Bay and Kingston. 

8. ACCOMPLISHMENT TO DATE (STATUS): The need to assess the 
environmental impacts of contaminated bottom sediments in the Great 
Lakes has become quite apparent within the last few years. Since 
sediments become the repository for most contaminants that enter the 
aquatic environment, constant assessment of the presence and 
potential dangers to human health and the aquatic ecosystem is 
necessary. In its revised terms of reference (Feb. 7, 1983), the IJC 
Dredging Subcommittee has been charged with the additional task of 
"Investigating the environmental impact of "In-place Pollutants" and 
recommending alternate strategies and options for mitigating various 
problems associated with the presence and/or removal of in-place 
pollutants, especially in the case of "18 Class A Areas of Concern" 
identified in the 1982 Water Quality Board Report. 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 

Page 2: Environmental Impacts on In-place Pollutants in Sediments 

8. ACCOMPLISHMENT TO DATE (STATUS): (cont'd) 

This study will examine some of the Class A areas of concern where 
in-place pollutants have been identified as problems. This study 
will also examine emerging problems in selected nearshore areas. The 
information gathered will be used towards the development of 
management strategies to alleviate any recognized problems. 

9. COST INVOLVEMENT (IF ANY): $262,000 

10. REMARKS: Follow up action to recommendations by International Joint 
Commission. This information will provide a baseline for the 
contaminants identified. It will also provide an indication of 
contaminants in sediments in the vicinity of depositional areas 
around industrial and municipal outfalls. 



Ke.ywoA.d'i: Gfitat Lakc^i, 4ed-OTiefit.i, contamination, in-plact 
pollataiitb, b^nthic okgan-liini, 
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1. NAME OF PROJECT : 



DATE COMMENCED: 



WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



Seasonal Variation in Contaminant Body Burdens of 
Macroin vertebrates 

1983 



3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: A. Hayton 

5. NAME OF CONSULTANT (IF ANY): Enviroclean, Division of MacLaren 

Plansearch 

6. OBJECTIVES: To assess the impact of inplace pollutants on several 
groups of macroin vertebrates and seasonal variation in contaminant 
body burdens . 

7. SCOPE/INVOLVEMENT: A sediment and macrobenthic survey will be 
carried out once in the spring, sumner and fall at each of 3 
locations (Toronto waterfront, Nanticoke, mCu,L,n of the St. Clair 
River). Analyses of body burdens will be carried out on each of the 
major taxa found at each location. 

8. ACCOMPLISHMENT TO DATE (STATUS): The need to assess the 
environmental impacts of contaminated sediments and their impact on 
biota has been outlined in the project description entitled 
"Environmental Impacts of In-place Pollutants in Sediments". In 1982 
the differences among stations could not always be attributed to the 
sediment contaminant levels since the same species were not found at 
all locations and sampling was carried out over several months. This 
study will examine seasonal difference in body burdens of several 
taxa. 

9. COST INVOLVEMENT (IF ANY): $54,000 

10. REMARKS: The results of this study will assist in the interpretation 
of data from other studies (i.e. Environmental Impacts of In-Place 
Pollutants, Impacts of Lakefill Embayments on Nearshore Sediment 
Quality). 



KzijuJO'td,:, : GAQ-al Lake^b, in-placz pGliatant-s, mciQjioln\}QAtzbn.atz.i,, 
^ZiUiOnaZ voAiation, coiitaminant body buAde.fU> 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Nearshore Young-of-the-Year Fish Contaminants 

Survei 11 ance 

2. DATE COMMENCED: 1975 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Suns 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: Establish data base for temporal trend assessment. 
Identify areas of concern for point-source identifications. Use 
juvenile fish residue data as an early warning system for 
bioaccumulative material identification. 

7. SCOPE/INVOLVEMENT: Young-of-the-year spottail shiners as biological 
integrators offer contaminant residue data that reflect on most 
recent water quality conditions at a given locality. Data 
specificity is particularly useful for the follow-up of remedial 
action evaluations, enforcement of IJC guidelines, and point-source 
identifications. Approximately forty locations are sampled regularly 
in the Great Lakes. 

8. ACCOMPLISHMENT TO DATE (STATUS): Nearshore fish contaminants 
surveillance was initiated by the Ontario Ministry of the Environment 
in 1975 utilizing collections of juvenile spottail shiners ( Notropis 
hudsonius ) for contaminant residue determinations. Organochlorine 

and metal residue data have been obtained from 100 sites on the Great i 

Lakes. f 

Juvenile spottail shiners have been shown to be an effective * 

biomonitoring tool for the investigation of ongoing (current) 

contaminant discharges to the aquatic environment. Contaminant 

levels can be related to specific IJC objectives for the protection 

of birds and animals which consume fish. Monitoring of contaminant 

levels in spottails establishes an important link in the aquatic 

ecosystem. 

Contaminant data was obtained for 45 localities in 1983/84. Twelve 
locations sampled on Lake Superior in support of the intensive study 
year. 

9. COST INVOLVEMENT (IF ANY); $78,000 

10. REMARKS: 



Ke.ijicoA.ds: GAzat Lako^i,, bianctUtoAing, spottail .ihimA6 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Stratified Tributary Monitoring 

2. DATE COMMENCED: 1979 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: L. Logan 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To enhance the precision of annual tributary nutrient 
and contaminant loading estimates for significant tributaries to the 
Great Lakes. 

7. SCOPE/INVOLVEMENT: Stratified water quality sanipling techniques are 
employed at 17 tributary stations of "major" significance (60-100 
samples/yr.) • Local contract samplers are used with technical backup 
from regular staff. Samples are analyzed for nutrients and related 
water quality parameters and for PCBs at selected stations during 
periods of high flow. 

Samples of suspended sediment and streambed material are also 
collected and analyzed to inventory trace contaminants by watershed. 

Information obtained will be used to further optimize the allocation 
of sampling in the future. 

8. ACCOMPLISHMENT TO DATE (STATUS): Tributary loading information is an 
essential component for mass balance calculations as well as 
providing input for modelling the phosphorus remedial measures 
program in the Great Lakes basin. Information is provided annually 
to the Surveillance Work Group for update to the Water Quality Board. 

A program began in 1979 to improve loading estimates for 15 selected 
Great Lakes tributaries. This information is used in the loading 
allocation scheme under the 1978 Great Lakes Water Quality Agreement. 

MOE's regular monitoring of an additional 47 tributaries (non-COA) 
provides complementary information. 

Improved annual loading estimates were calculated in 1983-84 using a 
computerized multi-strata loading model and the results were provided 
to the Surveillance Work Group to update the Water Quality Board 
Report. 

9. COST INVOLVEMENT (IF ANY): $50,000 

10. REMARKS: Annual estimates of loadings to the Great Lakes from 
tributaries are provided to Surveillance Work Group of the Water 
Quality Board. Regular monitoring data for an additional 47 
tributaries (not part of COA project) are used to derive these 
estimates. 



Ket/woAd-i : GiQ-at lafee-5, tAibatoAij loading, mcu4> balance 

84 



WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Water Works Intake Monitoring Program 

2. DATE COMMENCED: 1976 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Nicholls, G. Hopkins 

5. NAME OF CONSULTANT (IF ANY): Phyto-tec Group 

6. OBJECTIVES: a) To continue monitoring nearshore Great Lakes water 
quality on a frequent weekly year-round basis, b) To monitor 
long-term trends with time (ten years or more) and to determine if 
these trends are related to changes in Great Lakes water quality. 
Particular attention will be given to assessing P removal programs 
implemented in Ontario during the 1970's. 

7. SCOPE/INVOLVEMENT: Samples of raw water are collected weekly from 
municipal intakes at the following locations: 

Lake Superior - Thunder Bay, Terrace Bay 

Lake Huron - Goderich, Lake Huron W.S.S. (Grand Bend), 

Lambton A.W.S.S. (Sarnia) 
Detroit River - Amherstburg 

Lake Erie - Western basin - Union W.S.S. (Kingsville) 

- Central basin - Blenheim, Elgin (St. Thomas) 

- Eastern basin - Dunnville, Bertie Township 
(no phytoplankton analyses) 

Lake Ontario - Grimsby (January 1981) 

- South Peel (Lakeview Plant), Metro Toronto 
(R.L. Clark Plant) 

- Cobourg (January 1981), Kingston 
St. Lawrence R. - Brockville 

Chemical analyses (11 parameters) are as follows: 

Total phosphorus, soluble (filtered) reactive Phosphorus, 
Aniionia-Nitrogen, Total Kjeldahl-Nitrogen, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Chloride, silica as unfiltered reactive 
Silicate, Conductivity, Chlorophyll _a. Chlorophyll b^. 

Chemical analyses are completed at the Ministry of the Environment 
laboratories at Toronto, Thunder Bay, London and Kingston. 
Phytoplankton samples are analyzed at the Toronto laboratory or by 
trained water treatment plant personnel. 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 

Page 2: Water Works Intake Monitoring Program 

8. ACCOMPLISHMENT TO DATE (STATUS): Phytoplankton analyses have been 
performed on raw water samples at several locations for 15 years. 
Since 1976 weekly samples have been collected at 11 water works 
locations to monitor nearshore water quality for chemical, nutrient 
and mineral parameters as well as phytoplankton. Additional 
locations were added in 1979 (three), 1980 (one) and in January 1981 
(two), for a total of 17 locations to date. The use of municipal 
water works intakes as a sampling source permits frequent and 
year-round collection from a fixed source without interference of 
weather at a very reasonable cost. 

In 1983-84, all data was summarized as computer printout reports. A 
sunmary Report on Lake Huron locations (1975-1981) was prepared. 
Data Summary Report on all locations (1976-1981) was also prepared. 

9. COST INVOLVEMENT (IF ANY): $162,000 

10. REMARKS: Raw analytical data are stored in hard copy at the Ministry 
of the Environment, Toronto lab, and at each participating 
municipality. The raw analytical data are also stored in HP9825 
computer cassettes from which sunmary printouts can be obtained. 
These printouts provide a 52-week by 12 parameter matrix of the data 
by location as well as annual minimum, maximum and mean values and 
number of samples analyzed. These data can then be manipulated into 
graphical form. 



Ke.ywoAcU: GA.e.at Laku, moA^koA^ watoA quality, cOiir^ing i^xitOA [aow] 
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WATER RESOURCES PROJECTS /STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Interlake Mass Balance 

2. DATE COMMENCED: 1979 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: Y. Hamdy 

NAME OF CONSULTANT (IF ANY): Novatech 

OBJECTIVES: To provide an estimate of phosphorus and other nutrient 
inflow/outflow loading relationships in the Great Lakes. 

SCOPE/INVOLVEMENT: During 1984/85, the water intakes and the river 
water at Sault Ste. Marie, Sarnia and upper Niagara River will be 
sampled and analyzed for phosphorus, nitrogen and conductivity. A 
new sampling location at the head of the Detroit River will also be 
evaluated. 

8. ACCOMPLISHMENT TO DATE (STATUS): The international surveillance 
plans for the Great Lakes under GLISP calls for annual estimates of 
phosphorus mass balance under Annex 3 of the 1978 Agreement. This is 
an ongoing program which began in 1979 in the headwaters of the 

St. Clair River and in 1980 on the St. Marys River. The headwaters 
of the Niagara River were added in 1981. 

Results to date suggest that weekly sampling and the neglect of 
winter time sampling results in inaccurate and biased estimates. 

9. COST INVOLVEMENT (IF ANY): $38,300 
REMARKS: 



KzijwoAd-i: CrZaX lafee-i, p/to.ip/ioAa.i loading, mct-i^ balancz 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Radioactivity Monitoring 

2. DATE COMMENCED: 1973 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: C. Curry 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: To provide surveillance information on specific 
radionuclides for the source control area component of the 
International Radioactivity Surveillance Plan for those areas of 
potential or existing radioactive releases to the Ontario coastal 
zone of the Great Lakes. 

7. SCOPE/INVOLVEMENT: Radioactivity surveillance of the six source 
control areas is carried out at monthly intervals during the ice free 
period. Results of 1983 and 1984 data will be analyzed and forwarded 
to the Water Quality Board. An additional location at Blind River, 
North Channel (uranium ref inery)"win be monitored when operations 
commence. 

8. ACCOMPLISHMENT TO DATE (STATUS): There are four locations in the 
Ontario coastal zone of the Great Lakes where radioactive releases 
exist or potentially exist. These areas by type of processing 
include: uranium mining upstream of Serpent Harbour, North Channel; 
uranium refining at Port Hope; heavy water reactors at Bruce Nuclear 
Power Development, Lake Huron and Pickering Nuclear Power Development 
('A' and 'B'), Lake Ontario. A radioactive surveillance component is 
defined in each of the lake surveillance plans under GLISP which is 
related to the specific objective for radioactivity in the 1978 
Agreement. 

Results of 1981 and 1982 data were analyzed and forwarded to the 
Water Quality Board in 1983-84. 

9. COST INVOLVEMENT (IF ANY): $24,000 

I 

I 10. REMARKS: In addition to source control monitoring, the Ministry of 

r Labour and National Health and Welfare maintain an ongoing monitoring 

I prograni at municipal water supplies in the Great Lakes. The 

municipalities include: Kincardine and Port Elgin on Lake Huron; 
Amherstburg, Harrow-Colchester, Union (Blenheim) and Wheatley on Lake 
Erie; Niagara-on-the-Lake, Toronto, Pickering, Ajax, Whitby and Port 
Hope on Lake Ontario. Composite raw water samples at either weekly 
or monthly intervals are taken continuously for analysis of specific 
radionuclides. This program has been underway for several years and 
to date, no exceedence of federal drinking water guidelines has been 
noted. 



t 
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WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



1. NAME OF PROJECT: Development of Instrumentation 

2. DATE COMMENCED: 1983 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: D. Decaire 

5. NAME OF CONSULTANT (IF ANY): Gore & Storrie Limited 

6. OBJECTIVES: To ensure use of cost effective and technically advanced 
instrumentation for data acquisition and recording of physical and 
water quality variables and to procure suitable instrumentation for 
surveillance activities. 

7. SCOPE/INVOLVEMENT: 1. To develop a data acquisition system which 
will receive navigational (Loran and Miniranger) signals and signals 
from water quality instrumentation (conductivity, temperature, 
turbidity), record them and process them in real-time to produce 
various displays. 

2. A program will be carried out to study the instrumentation and 
methodology required to determine the frequency and quantity of 
sediment resuspension and sediment movement in the nearshore zone of 
the Great Lakes. 

3. Equipment and software will be acquired for processing of current 
meter tapes as the present arrangements with NWRI have been cancelled. 

8. ACCOMPLISHMENT TO DATE (STATUS): At present, the Section does not 
have a data acquisition system that is capable of recording and 
processing simultaneous navigational and water quality data. This 
short-coming results in delays in processing field data, especially 
with large data bases, such as plume tracking, as data recording and 
processing has to be done manually. There is a need to develop new 
instrumentation or to modify existing instruments to carry out the 
Section's projects efficiently. 

In 1983-84 a Moniteq transmission-temperature-depth profiler was 
acquired. Specifications for data acquisition were drawn up. 

9. COST INVOLVEMENT (IF ANY): $53,500 

10. REMARKS: 



KzijivoAd^: CAe.at Lak2J>, iyvi>tfiLiine.ntatA.on, daia acqu-i-iitlcn, pluim 
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1. NAME OF PROJECT: 



WATER RESOURCES PROJECTS/STUDIES 
Great Lakes Program 



Development 
Control and 



2. DATE COMMENCED: 1983 



of Sampling Technology and Quality 
Assurance Methodologies 



3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: D. Decaire 

5. NAME OF CONSULTANT (IF ANY): 

6. OBJECTIVES: 1. To test sampling equipment to ensure that 
representative and uncontaminated samples are collected, especially 
for trace contaminants; to compare new and existing methodologies and 
instrumentation. 2. To develop a resin cartridge to concentrate 
dissolved trace organics for sampling the low concentrations in Great 
Lakes waters. 

7. SCOPE/INVOLVEMENT: 1. To develop quality control /quality assurance 
protocols for sampling by reviewing relevant literature and compiling 
a handbook. In addition, studies will be carried out to determine 
whether existing samplers and sampling technologies contaminate water 
samples; to measure the efficiency with which centrifuges remove 
suspended solids from the water; and to determine the short-term 
(less than a day) variability in water quality. 

2. To improve the existing design of the XAD resin cartridge to make 
it more suitable for field use. 

8. ACCOMPLISHMENT TO DATE (STATUS): There are two major controllable 
sources of variability in environmental data - analytical and 
sampling. The former is controlled by the laboratory, the latter 
needs more comprehensive assessment to ensure quality control. 

The existing cartridge design has been used at several locations in 

the Niagara River and Lake Superior in 1983. Development work in the 

laboratory on resin removal efficiency and reproducibility were done 
and a report is under preparation. 

9. COST INVOLVEMENT (IF ANY): $43,500 

10. REMARKS: 



KQ.Lju)OAd-b : Gxzat Lako^i, iampZ-Cng tqaiprnznt, qaatitij control, 6Cii-npl-Lng, 
Zcic t2.\jeX ccncejitAdtioyhit 
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WATER AND WASTEWATER MANAGEMENT SECTION 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Water and Wastewater Management Section 



1. NAME OF PROJECT: Audio-Visual Course on Erosion and Sediment 

Control for Construction Sites (Phase 1) 



2. DATE COMMENCED: June, 1984 

3. ANTICIPATED DURATION: 4 months for Phase 1 

4. PROJECT ADMINISTRATOR: V. Chin/D. Weatherbe 

5. NAME OF CONSULTANT (IF ANY): M. M. Dillon 

6. OBJECTIVES: 

To develop and prepare an audio-visual course to educate and 
train planners, engineers, municipal inspectors, construction 
foremen, etc., in the use of erosion and sediment control plans 
and methods during construction. 



7. 



SCOPE/INVOLVEMENT: 

The first phase of the project is to prepare a detailed course 
outline including detailed presentation of contents and cost 
for preparing the course. Subsequent phase will be based on 
the results of Phase 1. 

8. ACCOMPLISHMENT TO DATE (STATUS): 

The project is about 75% complete. The Steering Committee has 
met once with the consultant to discuss alternative methods of 
course preparation and audio-visual presentation. 

9. COST INVOLVEMENT (IF ANY): $5,900 for Phase 1 



10. REMARKS: 

The Steering Committee is comprised of representatives from 
MCE, MTC and the Municipal Engineers Association. 



KzywoA-dh: UA.ban dAaunago. management, 2Ao^ion/^i<2.dimznt contAol, 
2.ducation/ tAcUn-ing couA^e. 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Water and Wastewater Management Section 



1. NAME OF PROJECT: 



A Full Scale Artificial Marsh 
Wastewater Treatment and 
Demonstration Facility at Port 
Perry, Ontario 



2. DATE COMMENCED: 



3. ANTICIPATED DURATION; 



4. PROJECT ADMINISTRATOR: 



April, 1983 

3 years 

W. Lewandowski 



5. NAME OF CONSULTANT (IF ANY): Limnos Ltd 



6. OBJECTIVES: To operate and monitor a full scale artificial 
marsh demonstration facility in an attempt to refine design and 
operating criteria for such systems. To use the facility as a 
demonstration project for other parties interested in this treatment 
concept. 



7. SCOPE/INVOLVEMENT: To present on-going liaison with Limnos 
Ltd. It is anticipated that this section will carry out operation 
and monitoring in the 1985/1986 fiscal year. 



8. ACCOMPLISHMENT TO DATE (STATUS): Several shortcomings *re in 
construction, operation and monitoring were recently noticed and 
remedial actions should be taken as soon as possible. Nevertheless, 
the marsh seems to capable of producing an effluent s^ of 
acceptable quality. 



9. COST INVOLVEMENT (IF ANY): Total estimated capital and & M 
cost $170,000 

10. REMARKS: 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Water and Wastewater Management Section 



1. NAME OF PROJECT: Development of an Artificial Marsh 

Treatment Facility at Listowel, Ontario 

2. DATE COMMENCED: 1978 

3. ANTICIPATED DURATION: 8 years 

4. PROJECT ADMINISTRATOR: Doug Snell 

5. NAME OF CONSULTANT (IF ANY): Gore & Storrie Ltd. /Town of 

Listowel 

6. OBJECTIVES: 

To establish a pilot artificial marsh sewage treatment system 
to: 

1) establish the effectiveness of the system for reducing 

bacteriological contamination, heavy metals and nutrients 

on a year round basis; 
2} assess the cost of establishing and operating a marsh-type 

sewage treatment system; 
3) seek the best design and operation of an artificial marsh 

system, including the possible need for plant harvesting. 

7. SCOPE/INVOLVEMENT: 

On-site operation, maintenance and monitoring by two field 
technicians, on-going liaison. 

8. ACCOMPLISHMENT TO DATE (STATUS): 

Sufficient operating and performance data will be available at 
the end of this fiscal year for the preparation of a final 
report. 

9. COST INVOLVEMENT (IF ANY): 

Total cost of project is $554,140 of which 5393,300 is being 
provided from provincial lottery funds. 

10. REMARKS: 

Technology developed at Listowel is being applied in a 
full-scale demonstration facility at Port Perry and full-scale 
treatment for the Town of Cobalt and Primo Foods in 
southwestern Ontario. 

KzywoAcU: S^tiagz tAtatimnt, aAtiiicUaZ mcui^htand, pilot ASJiZoAch 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Water and Wastewater Management Section 

1. NAME OF PROJECT: Nitrif ication-Denitrif ication for 

the Control of Ammonia and 
Hydrogen Sulfide in Lagoon 
Effluents. A full Scale Project 
at the Sutton WPCP. 



2. DATE COMMENCED: Nov. 1981 

3. ANTICIPATED DURATION: 3 1/2 years 

4. PROJECT ADMINISTRATOR: W. Lewandowski 

5. NAME OF CONSULTANT (IF ANY) — 



6. OBJECTIVES: 1) To establish design and operating criteria for 
a simplified extended aeration systems ahead of lagoons. 2) To 
assess long term sludge accumulation in the lagoon and to determine 
if the effluent nitrate concentrations are adequate to prevent 
hydrogen sulfide formation. 

7. SCOPE/INVOLVEMENT: Sampling and testing on-site. 

8. ACCOMPLISHMENT TO DATE (STATUS); Good results have been 
achieved to date. Several wastewater treatment facilities have been 
built and/or expanded using these treatment and operating principles. 

9. COST INVOLVEMENT (IF ANY): Salary for approx. 0.1 man years. 

10. REMARKS: Sampling is presently being carried out by staff of 
the Region of York Engineering Department Regular site visits by 
staff of this section should be re-instated. 



KQ.tjivoA.d-!i : Szicage. Zagoon-ii, nitAlilcjition-dzyiitAliication, a:im\OYu.a- 
hjdAOQZn ^uXiido. contAol 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Water and Wastewater Management Section 



(1) NAME OF. PROJECT! 

"Wet Oxidation of Cheese whey" 

(2) DATE COMMENCED: 
1984 I j 

(3) ANTICIPATED DURATION: 
March, 1985 

(4) PROJECT ADMINISTRATOR: 
W. P. Suboch 

(5) NAME OF CONSULTANT: 
Stone and Webster/Kenox 

(6) OBJECTIVES: 

To demonstrate that a Canadian designed wet oxidation reactor will 
decompose cheese whey to produce steam which Is used by the cheese 
plant. 

(7) SCOPE AND INVOLVEMENT: 

The wet oxidation research done by the Ontario Research foundation 
when funded by the Ministry of Energy has resulted in a Canadian 
patented reactor design. This project should demonstrate that the 
cheese maker can pay much lower sewer use surcharges while reducing 
his purchase of fuel , 

(8) STATUS TO DATE: 

Detailed proposal to be submitted. 

(9) COST INVOLVEMENT: 

Ministry of Energy and Ministry of the Environment are sharing costs 
50/50%. 

(10) REMARKS: 



fCet/woAdir IndiutA-iaZ uxutZioatiA , whttj, vozt- oxidation , znzftgy 
coifUeAvation 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Water and Wastewater Management Section 



(1) NAME OF PROJECT: 

"Review and Evaluation of Literature on the Aquatic Toxicity 
' of Pulp and Paper Effluents" 

(2) DATE COMMENCED: 
August 1984 

(3) ANTICIPATED DURATION: 
March 1985 

(4) PROJECT ADMINISTRATOR: 

C. Inniss 

(5) NAME OF CONSULTANT: 

D. McLean and Associates 
West Vancouver 

(6) OBJECTIVES: 

Assess link between laboratory bioassays of pulp and paper 
effluent and impact of discharged effluent on fish, fish 
habitat and man's use of fish. 

(7) SCOPE/INVOLVEMENT: 

Canadian Pulp and Paper Associates, Environment Canada and 
Fisheries Canada are funding the project with MOE. The study 
covers: 

(d) predictive capability of bioassays. 

(b) toxic constituents in effluent 

(c) monitoring tests, etc. 

(di toxic impact within receiving environment 

(e) bioaccumulatlon and elimination of constituents 

(8) STATUS TO DATE: 

First draft of report due mid June 1985 

(9) COST INVOLVEMENT: 

Ministry contributed - $ 5,000 
Total cost is - 395,000 

(10) REMARKS: 

KtyiooAtLi: Aquatic toxlcitii , palp and papo^x, 6-ioa-i-iat/, ^zdeAoZ-pAovlnC'LaZ, 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Water and Wastewater Management Section 



(1) NAME OF PROJECT: 

"Industrial Sewer-Use Control Review Committee" 

(2) DATE COMMENCED: 
Nov. 29/83 

(3) ANTICIPATED DURATION: 
3 years 

(4) PROJECT ADMINISTRATOR: 

Dr. Peter Seto: Chairman 

John Hawley: Secretary and Project Manager 

(5) NAME OF CONSULTANT (if any): 

Consultants will be used for future contracts but have not yet 
been chosen. Simcoe Engineering has been involved in two 
contracts associated with Committee work. The work involving 
Simcoe has been essentially completed. 

(6) OBJECTIVES: 

(a) To upgrade the existing Model Sewer-Use Bylaw 

(b) To help control the discharge of hazardous contaminants 
to municipal sewers. 

(7) SCOPE/INVOLVEMENT: 

Committee Membership 

MOE: Regional Operations; Municipal and Private; 
, Waste Management; Water Resources 

Federal: EPS 

Municipal: Toronto 

Region of Durham 

$50,000 available from Water Resources for this fiscal year 
to support Committee work. 
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(8) STATUS TO DATE: 

Two formal meetings held (June 7; Aug. 1). Next meeting 
scheduled for Sept. 11. 

Work on bylaw now in progress. Completion of this phase 
expected by end of fiscal year. 

(9) COST INVOLVEMENT: 

$50,000 from Water Resources Branch this fiscal year. 
Estimate $100,000 plus for next fiscal year. 

(10) REMARKS: 

This is a high priority Ministry program and is closely 
associated with Waste Management programs. Demands on staff 
time are significant. 



Ke-ytvoAdb : JndLUtAiai £;J!5£ueni4, ^eicVi-LL-i<2., contAoi rr]2.cha.ni^nii, Bytaic, 
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DRINKING WATER SECTION 



\ ■ 
»■ 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project 

Development of Protocols for testing chemicals and coatings 
used in the production and distribution of potable v^ater. 

2. Date commenced DecePiber/83 

3. Anticipated duration:- Preparation of working document 

six months - protocol development and 
implementation 1.5 years. 

4. Project Administrator: G. A. Missingham 

5. Name of Consultant: Ontario Research Foundation 

F. D. C. Consultants Inc. (Toxicologists) 

6. Objectives: To provide information on testing protocols in 

other jurisdictions and to provide a basis for 
drafting protocols for testing the safety of 
materials used in the production and distribution 
of potable vjater, 

7. Scope/Involvement: This contract was financed by H.C.S.B. and 

had technical input from several Branches of 
MOE during progress of the report. 

8. Status: First draft received in March 1984. Final report 

due end of September/84. 

9. Cost involvement: $75,000 

10. Remarks: 

No agencies appear to have a formal method of testing all products 

used in production and distribution of potable water. 

Federal Government has ceased evaluating these materials. 

Large percentage of population exposed requires that some formal 

tests to evaluate safety must be drafted. 

It is anticipated that a working group involving go vernmertt and 
industry will be formed to use the report to draft the required 
protocols. 



KnywO'idi: Tz^iyting pKotocoti, vxiWi tAzatmant chamicatb,, paiitt6, 
coatings, ZimAS 
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■■ — -- . - WATER RESOURCES BRANCH PROJECTS/ STUDIES 

■ Drinking Water Section . 

:' 1. Name of Project: Guidelines for Home Water Treatment Devices 

■^^ for the Production of Potable Water 

2. Date Commenced: An inter-agency committee composed of 

representatives from the MOE, MOH, MCCR, 
Health & Welfare Canada, ORF, and the 
Canadian Water Quality Association and 
chaired by the MOE, was established on 
,' \ November 25, 1976. 

3. Anticipated Duration: The project is on-going. It reviews 
' and up-dates existing guidelines and develops 
\ new guidelines for new devices appearing in 
I the market. 

I ! 

4. Project Chairman: B. L. Miranda 

5. Objectives: To develop guidelines on home water treatment 

devices in lieu of regulations, primarily as 
a reference resource for qualified persons in 
a position to advise the public on the need or 
suitability of such devices; e.g. staff of 
Public Health agencies, MOE and MCCR staff, 
agricultural representatives, municipal 
plumbing inspectors, home water treatment 
industry, etc. 

6. Scope/Involvement: Two types of brochures are being developed 

for printing. One is a limited circulation 
technical brochure for public information 
setting out guidelines on the use of home 
water treatment devices for the production of 
] potable water and the other, to be a mass 

consumer information brochure advising on the 
suitability and limitations of each of these 
devices. 

jt, 7. Accomplishment to-date: Guidelines for eight types of devices 

have been completed and arrangements are 
being made to have them printed in brochure 
form. Bids from prospective printers have 
been received. 

8. Cost Involvement: Expenses incurred in the development of the 
j guidelines involve only travelling expenses 

by MOE members of the committee. Printing of 
the brochure was estimated to cost from 
$4500 to $10,000. 

. 9. Remarks: The Home Water Treatment Devices committee 

s will continue to review and upgrade the 

• current guidelines and develop new ones as 

I new types of devices appear in the market. 

; K^ywoAcU: VAinking toalzn, tAQ.attne.nt dzvlct^i,, homo, tue 

r 
r 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: Trace Organic Contaminant Removal from 

DW (Niagara Falls) 



2. Date Conmenced: September/84 - Ongoing 

3. Anticipated Duration: 2 1/2-3 years 

4. Project Administrator: K. Roberts 

i 

5. Name of Consultant: McLaren - Plansearch 

t 1 

6. Objectives; Development of treatment technology for 

specific contaminant removal. 



7. Scope/Involvement: Berch and pilot scale testing for 

organics removal with and without 
activated carbon. 



8. Status: Pending final izati on of contract. 



9. Cost Involvement: $1 million from MOE Research Lottery 

Fund 



10. Remarks: Contract to be signed in mid-September 

1984 



Kziju}CA.d.:i : VAinking uxi-Wx, txacz contamliian-ti, , Vi^a-tine.nt t.e.chu.qa(2.i, 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Ozonati on-Theoretical Study 



2. Date Conrnenced; 



January/84 



3. Anticipated Duration: 9 months 



4. Project Administrator: K. Roberts 



5. Name of Consultant: Gore and Storrie Ltd. 



6. Objectives: 



Examination of ozonation technology 
usage and identify information gaps and 
areas for future research. 



7. Scope/Involvement: Literature review and assessment 



8. Status: 



Ongoing 



9. Cost Involvement: $15,000 from MCE Research Lottery Funds 



10. Renarks: 



Kzyu)OAcLs'. VAink-ing ifJotoA, ozonation 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: 



Critical Study of the Status of Great 
Lakes Drinking Water 



2. Date Cofmienced: 



July/84 



3. Anticipated Duration: 1 year 



4. Project Administrator: K. Roberts 



5. Name of Consultant: Canadian Public Health Association 



6. Objectives: 



Evaluation of drinking water quality 
from the Great Lakes. 



7. Scope/Involvement: 



Critical review of existing data and 
associated health effects. 



8. Status: 



Ongoing 



9. Cost Involvement; 



$200,000 ($100,000 from MOE Research 
Lottery Funds) 



10. Remarks: 



Joint project with National Health and 
Welfare. 



KeytcoAcf-i; V'tinking uxUzJi, Gfizat lakoj,, huattli z^izcti 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project; 



Combined Ozone/BAC Treatment 



2. Date Conmenced: 



June/84 



3. Anticipated Duration: 1 year 



4. Project Administrator: P. Joseph (K. Roberts) 



5. Name of Consultant: M.M. Dillon 



6. Objectives: 



Development of activated carbon process 
applicability and technology. 



7. Scope/Involvenent: Pilot plant testing at Atikokan. 



8. Status: 



Ongoing 



9. Cost Involvement: $70,000 from MOE Research Lottery Fund 



10. Remarks: 



Ozonator supplied by MOE organic 
analysis undertaken by MOE, LSB. 



KttjiooAd^: VAlnking nxit2A, ozone. , biological tAZcUmznt, activatzd 
coAbon 



106 



WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Improving Iron Control with 

Sequestrants. 



2. Date Cormienced: January/84 

3. Anticipated Duration: 2 years 

4. Project Administrator: F. J. Dart 

5. Name of Consultant: 



6. Objectives: Improvement of sequestration technology 

for iron. 



7. Scope/Involvement: Literature review. Field studies to be 

determined. 



8. Status: Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



KzymA.d4'. ^ I-icn, ckii^ing loaXoA, pKZtipltixtLon control, -izquz^traZion, 
' ^llitatz 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: 



Improving Manganese Control with 
Sequestrants. 



2. Date Comnenced: 



January/ 84 



3. Anticipated Duration: 2 years 



4. Project Administrator; F. J. Dart 



5. Name of Consultant; 



6. Objectives: 



Improvement of sequestration technology 
for manganese. 



7. Scope/Involvement: 



Literature review. Field studies to be 
determined. 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Co-operation with the Province of 
Alberta. 



KzywoAdi: t.\anganQA&, Miqaej>tAatLon, dAinklng watQA, silicate., 
hydAog^n pOAoxidZp polypho^phaXz 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Retention Time Tracer Studies. 



2. Date Conmenced: 



May/83 



3. Anticipated Duration: 2 years 



4. Project Administrator: R. B. Hunsinger 



5. Name of Consultant: 



5. Objectives; 



Development of technology for 
determining drinking water plant 
retention times. 



7. Scope/Involvement: 



Pilot and full scale studies in 
engineering laboratory and at WT plants 



8. Status: 



Report due late 1985 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Consultative role at present at Niagara 
Falls and Hearst, based on preliminary 
results. 



Ke.uiooA<U: ii'atoA piunt, A.zt<intLon tbnt, tfiacoA-i, 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project; 



Yersinia in Municipal Water Supplies 



2. Date Coimenced: 



Apr i 1/81 



3. Anticipated Duration: 3 years 



4. Project Administrator: A. H. Vajdic 



5. Name of Consultant: 



6. Objectives; 



Assessment of the occurrence of 
Yersinia in municipal water. 



7. Scope/Involvement: 



8. Status: 



Study on water samples submitted to 
Central Lab, both direct and enrichment 
technique applied. 

Report in press 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



KzywoAcU: k{txnicA.pal waXsA ^applloj^, yvi^iYiijx, aA4>eA4>me.nt 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: 



Contaminants in Water Treatment 
Chemicals. 



2. Date Commenced: Apr i 1/81 



3. Anticipated Duration: 3 years 



4. Project Administrator: A. H. Vajdic and D. E. Wemyss 



5. Name of Consultant: 



6. Objectives: 



Determine the extent of contamination 
in water treatment chemicals. 



7. Scope/Involvement; 



8. Status: 



Chemicals supplied to water treatment 
plants assessed for organic and 
inorganic contamination. 

Report in final stages 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks; 



Presentation of results at the 5th 
Technology Transfer Conference, 
Toronto, November 1983. 



KdijwoKd^s: b)at^A iAzcUmznt dwiUcoLi, contaminants 
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WATER RESOURCES BRANCH PROOECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Corrosion Indices in Drinking Water. 



2. Date Commenced: Sept ember /83 



3. Anticipated Duration: 1 1/2 years 



4. Project Administrator: R.B. Hunsinger and H.J. Graham 



5. Name of Consultant: 



6. Objectives: Development and assessment of corrosion 

indices. 



7. Scope/Involvement: Laboratory and field study. 



8. Status; Final report pending. 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: Corrosion indices calculated for 339 

municipal water works. 



KzyuioAcU: VAink-Lng watQA, toKKo^ion IndlcoA 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Drinking Water Assessment Program (DWAP) 



2. Date Cormienced: 



0ctober/a4 



3. Anticipated Duration: Ongoing 



4. Project Administrator: R.B. Hunsinger 



5. Name of Consultant: Goldstraw Associates: Computer System 

Design 



6. Objectives: 



Collection and immediate retrieval of 
accurate data on drinking water quality 
in Ontario. 



7. Scope/Involvement: 



Initially 35 municipalities to be 
included. 



8. Status; 



Pending 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



nalyses to be provided by HOE, LSB. 



KzywoAd-^i : VAinking uxiteA, oAAOAme-nt, data management 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Sampling Methods for Dioxins 



2. Date Commenced: 



September/84 



3. Anticipated Duration: 1 year 



4. Project Administrator: R.B. Hunsinger 



5. Name of Consultant: Dr. Karasek, University of Waterloo 



6. Objectives: 



Field Sampling method and protocol 
development. 



7. Scope/Involvement: 



Method to be used for sampling all 
sources of water for dioxins. 



a. Status; 



Commenced 



9. Cost Involvement; 



University of Waterloo on grant from 
MOE, LSB. 



10. Remarks: 



Drinking Water Section providing 
advisory services. 



KzijivoAdLi) : Wa-teA, dioxhu, ^cmplinQ pAotocol 



114 



WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: Asbestos in Potable Water 



2. Date Ccrrmenced: April/79 



3. Anticipated Duration: 5 years 



4. Project Administrator: R.B. Hunsinger 



5. Name of Consultant; 



6. Objectives: 



Occurrence of asbestos in potable water 
systems. 



7. Scope/Involvement: 400 water systems, province-wide 



8. Status: 



Report may be prepared. 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Data available on open file. 



KzywoAdM A^boAto^i, drinking watHA 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: 



Trihalomethanes (THM) in Ontario 
Drinking Water 



2. Date Cotnnenced: 



January/ 80 



3. Anticipated Duration: 4 years 



4. Project Administrator: G. Martin 



5. Name of Consultant; 



6. Objectives: 



Occurrence of THM' s in potable water 
supplies, extent and amount. 



7. Scope/Involvement: Province-wide assessment 



8. Status: 



Report in press 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Ke.ijwoA.d-&: TAihaiomzthaniLi , dAinklng MitZA, cu^iz^mznt 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Trihalomethane (THM) Reduction in 

Drinking Water 



2. Date Commenced: May/82 

3. Anticipated Duration: 2 1/2 years 

4. Project Administrator: G. Martin 

5. Name of Consultant: 

6. Objectives: Optimum operation for THM reduction, 

7. Scope/Involvement: Pilot and full scale study at Cass elm an 

8. Status: Report in preparation. 

9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: In conjunction with Utility Operations, 

Southeastern Region. 



KzyivoJtd^: TAihalotnQ.tStam'!, , imtOA t^zaimznt, Ae.duction, optanum 
opQAotLon, pilot and (^ixtl ^tale. 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Iron and Manganese Removal 



2. Date Conmenced; 



July/81 



3. Anticipated Duration; 3 years 



4. Project Administrator: G. Martin 



5. Name of Consultant: 



6. Objectives; 



Treatment technique for iron and 
manganese removal from drinking water. 



7. Scope/Involvement: Pilot and full scale study at Verner. 



8. Status: 



Report in preparation. 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Ke.yuioAcU: lAon AdmovaZ, icatVt tAe.atinznt, manganii^e. AzmovaZ 
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WATER RESOURCES BRANCH "PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: Sodium Aluminate In Conjunction with 

Alum as a Primary Coagulant 



2. Date Commenced: Apr i 1/83 

3. Anticipated Duration: Ongoing 

4. Project Administrator: G. Martin and G. Luck 

5. Name of Consultant: 



6. Objectives: Technology development for the use of 

sodium aluminate. 



7. Scope/Involvement: Full scale plant study at Huntsville. 



8. Status: Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



K&yiooKcU: VKhwAij coagiUant, icate.'t tAzaXmznt, ■iod'oun alwrUnaJLO., 
technology dzvzloprmnt 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: Carbon Contactors for Colour Removal 



2. Date Corrmenced: October/84 



3. Anticipated Duration: 1 1/2 years 



4. Project Administrator: G. Martin 



5. Name 



I 
i 
I 
of Consultant: 



6. Objectives: Refinement of colour removal technology. 



7. Scope/Involvement: Field testing of contactors at Cache 

Bay. 



8. Status: Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: Projected start by January/85. In 

conjunction with Utility Operations 

Northeastern Region. 



Kzyu}OAd-i: CoZouA AHmovat, imXsJi txtcubnznt, zoAbcn contactoA-i, , 
tzchnoZogtj A.zi-Ln2jne.nt 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project; 



Non-Conventional Water Treatment 
Techniques 



2. Date Conmenced; 



April/83 



3. Anticipated Duration: 2 years 



4. Project Administrator: H.J. Graham 



5. Name of Consultant; 



6. Objectives; 



Determination of potential of 
alternative technology application. 



7. Scope/Involvement; 



Pilot scale unorthodox filter systems 
for small municipal systems. 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Ks.ijMOAd^: VAliiking nutoA, coAtAidgd ^lltzA-i, zvo-tuatlon tzchrUqaz^it 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: Manganese Removal from Surface Water 



2. Date Commenced; 



Apr i 1/82 



3. Anticipated Duration: 2 years 



4. Project Administrator: G. Martin 



5. Name of Consultant; 



6. Objectives: 



Study of state-of-the-art technology. 



7. Scope/Involvement; 



Literature and pilot plant study at 
Verner . 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



In conjunction with Utility Operations, 
Northeastern Region. 



KzyivoAcLi: Uanganiuz A.zmovaI, irnXoA tAzatmQ.nt , ^ta.te.-OQ-the.-aA.t 
te.chnotogLj 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Corrosion Corrator Studies 



2. Date Conmenced: April/84 



3. Anticipated Duration: 1 1/2 years 



4. Project Administrator: R.B. Hunsinger and F.J. Dart 



5. Name of Consultant: 



6. Objectives: Determination of the effect of snowmelt 

on surface water corrosion properties. 



7. Scope/Involvement: Field testing study at Fort Frances. 



8. Status: Ongoing: Further data collection to 

Spring 1985. Report late 1985- 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Ket/woAd-i; CcAAo^^on, coAKo^ion katt meo-ia^^meni, {.^.utVi ^applij, tAa.cz 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project; 



Iron and Manganese Control 



2. Date Cormenced; 



Apr i 1/84 



3. Anticipated Duration: Ongoing 



4, Project Administrator: F.J. Dart 



5. Name of Consultant: 



6. Objectives: 



Solution of iron and manganese problems. 



7. Scope/Involvement; 



Areas currently under study include 
Beeton (filtration applications) and 
Cookstown (chlorination applications). 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Other problem areas Identified for 
study - Thamesville, Elora. 



KtywoAd^: VA-lnking loatSA, muyUclpal uxiteA, Vion, manQanQJ:,Z , fouling, 
P-ieudomomu , oAganlc^, iiltAoXlon, chloKino., chlon.lnz 
dioxldz, iodine., coppeA, zinc, mzthanz 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: New Water Source Treatability Studies 

2. Date Comnencecl: (12 - 14 studies/year) 

3. Anticipated Duration: Ongoing 

4. Project Administrator: G. Martin 

5. Name of Consultant: 

6. Objectives: Process determination and optimization, 



7. Scope/Involvement: Bench scale studies on various source 

waters as necessary, in conjunction 
with Design Approvals. 



8. Status: Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: Recent studies at Bancroft, Brechin, 

Hudson, Rainy River, Cardinal, 
Prescott, Ameliasburgh. 



KzywoAd^: WateA 4,ouJtce., tfie-otab-ltily ^tady, pAoce^i-4 optJjfuzaZion, 
dn^ign appA.ovaLii 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Evaluation of New Water Treatment 

Chemicals 



2. Date Comnenced: 



3. Anticipated Duration: Ongoing 



4. Project Administrator: R.B. Hunsiriger and G. Martin 



5. Name of Consultant: 



6. Objectives: New treatment methodology - 

'applicability and efficiency. 



7. Scope/Involvement: Jar and plant testing studies 



8. Status: Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Ronarks: PAC currently being assessed at Port 

Dover . 



Ke.ijif}oAdU : \i}atQJi tAdcvbvziit chzmX.cati>, dvaZuatlon and (iMU4>me.nt, 

nOiO mQ.thodolOQij 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 

Drinking Water Section 



1. Name of Project; 



Effects of Distribution on Drinking 
Water Quality 



2. Date Conmenced: 



May/81 



3. Anticipated Duration: Ongoing 



4. Project Administrator: H.J. Graham 



5. Name of Consultant: 



6. Objectives: 



7. Scope/Involvement; 



Assessment of distribution system 
effects, e.g. corrosion on drinking 
water quality. 

Comprehensive sampling and analysis of 
distributed water. 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Renarks: 



17/33 reports (re 33 locations) issued 
to date. 



Kztju!OA.d'i: V-L^tAlbatlon ^Lj-6t2jn6, dAinking wateA, toAAo^lon, biota 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project; 



Dioxins in Potable Water 



2. Date Comienced: 



July/84 



3. Anticipated Duration: 1 year 



4. Project Administrator: R.B. Hunsinger 



5. Name of Consultant: 



6. Objectives: 



Assessment of contamination of Great 
Lakes water by dioxins. 



7. Scope/Involvement: 



Approximately 12 plants utilizing Great 
Lakes water to be assessed. 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks; 



Methods development at Lakeview WTP, 
further assessment at St. Catharines, 
Windsor, Sarnia, Niagara, Ottawa, 
Kingston, Metro Toronto, Thunder Bay 

and London. 



KzLfiU0A.d6 : VloKiifU, Gteoi Lakej> watzA, covUamincution cu4Z4-mQ.nt 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Taste and Odour Problems 



2. Date Conmenced; 



3. Anticipated Duration: Ongoing 



4. Project Administrator: G. Martin 



5. Name of Consultant: 



6. Objectives: Solution of taste and odour problems. 



7. Scope/Involvenent: Plant process assessment. 



8. Status: Reports in preparation. 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: Currently ongoing in Cache Bay, 

Hastings and Manchester. 



K2.ijiA:oAd4 1 Tcubtz and odomi, nxtt2A tA^atnnzn■t, pAoa^A^ cu-iz-i-irmnt 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Macrobiota in Distribution Systems 



2. Date Comnenced; 



1975 



3. Anticipated Duration; Ongoing 



4. Project Administrator: H.J. Graham 



5. Name of Consultant; 



6. Objectives: 



Assessment of macrobiota problems (e.g. 
Nematodes) in distribution systems and 
wells. 



7. Scope/Involvement: Studies undertaken on request. 



8. Status: 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



tontAol aZtQAnaJJ.v<Li> 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: 



Nitrate Removal from Groundwater 



2. Date Conmenced; 



1984 



3. Anticipated Duration: Ongoing 



4. Project Administrator: F.J. Dart 



5. Name of Consultant: 



6. Objectives: 



Solution of nitrate contamination 
problems via developed technology. 



7. Scope/Involvement; 



Groundwater supplies studied as 
necessary; literature studied for state 
of the art . 



8. Status; 



Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Current treatment works study at 
Oakwood Estates (Lindsay area). 
Current site modification study at Mono 
Mills, 



QAoandioatzA 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: External Corrosion in Water Plants 

Advisory Studies 



2. Date Conmenced: 1983 



3. Anticipated Duration: Ongoing 



4. Project Administrator: F.J. Dart 



5. Name of Consultant: 



6. Objectives: Solution of external corrosion problems. 



7. Scope/Involvement: Literature review and study as required. 



8. Status: Ongoing on request. Report with 

recommendations made to Southeastern 
Region on Hastings WTP. 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: Corrective action at Regional Direction. 



KzijivoAd^: CoA.A0.6-lon., wdtoA plant, ioAAoiiJi alloys, chtoA-Lm 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. Name of Project: Plant Troubleshooting 



2. Date Commenced: 



3. Anticipated Duration: Ongoing 



4. Project Administrator; G. Martin 



5. Name of Consultant: 



6. Objectives; 



Solution of treatment problems at 
drinking water plants. 



7. Scope/Involvement; 



Jar testing and full-scale adjustment 
of plant processes. 



8. Status: 



Ongoing - reports in preparation. 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: 



Current load 11-12 plants per year, 
e.g. taste and odour problem assessment 
at Cache Bay, Hastings, Manchester, in 
conjunction with Regions. 



Ke.ijwoAd^t Plant tAoablo^bhooting, imt^x tAzatnzyvt, joA te^iti 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: Microbiological Interpretation and 

Disinfection Alternatives: Advisory 
Function 



2. Date Corrmenced: 



3. Anticipated Duration: Ongoing 



4. Project Administrator: A.H. Vajdic 



5. Name of Consultant; 



6. Objectives: Technology transfer to clients. 



7. Scope/Involvement: Supply of state of the art information 

by various media - seminars, lectures, 
technical notes, etc. 

8. Status: Ongoing 



9. Cost Involvement: Internal; Drinking Water Section Budget 



10. Remarks: Example: Technical input to Niagara 

River Drinking Water Toxics Report 
(COA) due in October/84. 



KtywoA.d'i! HicAobiologij , d-Lilii^iQ.ction oltQAnaZlvtLii 
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'water resources branch projects/studies 

/ Drinking Water Section 



1. Name of Project; Policy Development 

A. Microbiological analysis transfer to MOH 

B. Policy-Emergency Operation/Contingency Planning 

C. Operational: 

1. Continuous monitoring turbidities and chlorine 
residual at surface water plants. 

2. Disinfection - Iodine 

3. Minimum Treatment Surface Water Supplies 

4. Hydrant Ant i -freeze 

5. Reporting Adverse Bacteriological Results 

6. Urinalyses for Water Works Operators where fluoride is 
being added 

7. Uncovered Reservoirs 

8. Water Treatment Plant Wastes 

9. Drinking Water Objectives 

10. Chlorination of Potable Water Supplies 

11. Fluoridation 

12. Reconmended Guidelines for small ground water supply 
systems for residential developments 

13. Water Quality in Distribution Systems - Problems and 
Maintenance. 

14. Minimum treatment for groundwater supplies 

15. Preparation of Recreational Water Standard 

16. Design Manual for Drinking Water 

17. Ontario Drinking Water Objectives 

18. Federal Drinking Water Guidelines 

19. Composting Guidelines 

20. Wastewater Sludge on Agricultural land 

21. Disinfection 

22. Point of Use Purifier Guidelines 

23. Safe Drinking Water Act 



Date Commenced 



3. Anticipated Duration: Ongoing 



4. Project Administrator: K. Roberts and A.H. Vajdic 
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5. Name of Consultant: As needed 



6. Objectives: Policy development. 

i \ 

7. Scope/Involvement: MOE use. 



8. Status: Ongoing; reporting on unit completion, 

9. Cost Involvement: Internal, plus contract as needed. 

10. Remarks: 



KzyiooAd-6: Policy dzvzlopmznt, gAoandivaXsA and ^uA^ace watOAt 
n.Q.ciAZ(X.tio¥uxZ f.oa.tvi, iiXUtQuoatZA 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. Name of Project: 



Public Communication Plan 



2. Date Conmenced: 

3. Anticipated Duration; 



September/83 



1 year 



4. Project Administrator: D. Vail ery 



5. Name of Consultant: 



6. Objectives: 



7. Scope/Involvement: 



Effective communication package to 
inform the public of Ontario's program 
on drinking water. 

Development and implementation, in 
co-operation with MOE Communications 
Branch, of a comprehensive plan for MOE 
Bulletins, Fact Sheets, Media Releases, 
and Speech and Film Presentation 
material on the Ministry's municipal 
and private drinking water program and 
groundwater services. 



8. Status: 



Ongoing 



9. Cost Involvement; 



Internal; up to $50,000 from Drinking 
Water Section Budget 



10. Remarks: 



Ke.ywoAd^: Cormaniccvtlon.:>, dA-lnking loatSA, biUi(itin6, f,a.ct ^hzzti, 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Ground Water Susceptibility Mapping Program 

2. DATE COMMENCED: 1982 

3. ANTICIPATED DURATION: Continuous for several years 

4. PROJECT ADMINISTRATOR: F. P. McKenna, Chief, Drinking Water Section 

5. NAME OF CONSULTANT {IF ANY): None 

6. OBJECTIVES: To map the susceptibility of the ground-water resources 
to contarm nation in the Province. The maps are intended to provide 
ground-water data and interpretations to determine the general 
susceptibility of the shallow ground-water resources to contamination 
from comnon sources of pollution. 

7. SCOPE/INVOLVEMENT: To evaluate the potential susceptibil ity of 
regional stratigraphic mapping units through an examination of the 
character, depth, and sequence of subsurface units. Use of 
computerized water well record data is made to locate wells and 
aquifers, and to determine the potential of areas to contamination. 

8. ACCOMPLISHMENT TO DATE (STATUS): A total of 17 maps have been 
printed and distributed and work is progressing three others. 

9. COST INVOLVEMENT {IF ANY): * Internal; Drinking Water Section Budget. 

10. REMARKS: 

1 i 



KzytvoAdA: hiap^, gAounduxUsA ^uAczptLbilltij , tAace. contamination 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 

Drinking Water Section 



1. NAME OF PROJECT: Municipal Water Supply Well Test Dril 1 inq Proqram 
for the Village of Woodville ^ 

2. DATE COMMENCED: September, 1982 

3. ANTICIPATED DURATION:. End of 1984 

4. PROJECT ADMINISTRATOR: F. P. McKenna, Chief, Drinking Water Section 

5. NAME OF CONSULTANT (IF ANY): Geo. Environment Ltd. 

6. OBJECTIVES: To locate a site where a water supply well can be 
constructed which will yield water in acceptable quantities and of 
the acceptable quality, to meet the needs of the Village of Woodville. 

7. SCOPE/INVOLVEMENT: The scope of wor'- involves tne siting and 
optioning of properties in suitably located areas, the supervision 
testing and construction of wells by contract, the review and 
analysis of test data, with the ultimate goal of developing a 
municipal well water supply. Regional staff will be involved. 

8. ACCOMP LI SHK^fff TO DATE (STATUS): Four test wel 1 s have been dri 1 led 
and tested and one has demonstrated the potential for municipal well 
use. The pumping-test data including water sample analyses results 
have been sent to the consultant for preparation of a report. 

9. COST INVOLVEMENT (IF ANY): $30,000.00 approved for work S16 473 60 
spent to Sept. 84. ' 

10. REMARKS: 



Kzywofidi: WocdvilZz, aZtzxYuitlva ivell, gAoan(h)a-teA 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: An Investigation of the Effectiveness of the 
Private Services Funding (P.S.F.) Program 

2. DATE COMMENCED: April, 1984 

3. ANTICIPATED DURATION: Up to one year 

4. PROJECT ADMINISTRATOR: F. P. McKenna, Chief, Drinking Water Section 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To determine whether the P.S.F. Program has been 
successful in resolving ground-water and well water contamination 
problems and to suggest changes to the program which may improve the 
implementation and control of the well construction phases of the 
program. The objective well be to study 3 communities in the 
Southwestern Region who participated in the program. 

7. SCOPE/INVOLVEMENT: The responsi bil ity for the implementation, 
co-ordination and supervision of the project will be held by the 
Drinking Water Section. The scope of work includes a hydrogeologic 
study, a review of consulting engineer's and hydrogeologist's 
reports, a field program of water sampling and inspection, and final 
reports. The Ottawa and Pembroke Offices of the MOE are involved. 

8. ACCOMPLI SHMEl^ TO DATE (STATUS): The final report on the review of 
the P.S.F. program at the Hamlet of Quadeville is being prepared for 
distribution. The field work in the Community of Golden Lake has 
been completed. 

9. COST INVOLVEMENT (IF ANY): * Internal; Drinking Water Section Budget. 

10. REMARKS: 



Ke.LjmAdU: PAlvxte. SOAviati Funding PAogAam, gftoandiMtiu 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Ground Water Probability and Quality Mapping Program 

2. DATE COMMENCED: Ongoing 

3. ANTICIPATED DURATION: Continuous for several years 

4. PROJECT ADMINISTRATOR: K. T. Wang, DrinkingWater Section 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To show on maps the quantity and quality of ground water 
available to wells from aquifers in selected areas (Countries). 

7. SCOPE/INVOLVEMENT: The scope of work includes a field program to 
sample selected wells for chemical water analysis, a review of 
hydrogeologic conditions in specified areas, and use of the computer 
to determine well location, well yield, etc. The maps are completed 
on a County basis. 

8. ACCOMPLISHMENT TO DATE (STATUS): County map studies are underway and 
nearing completion for Grey, Durham and Huron counties. 

9. COST INVOLVEMENT (IF ANY):* Internal; Drinking Water Section Budget. 

10. REMARKS: 



KzywoAd^: Mapping, g^oundivateA qaantitij and qaaZity 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Studies of the Nitrate Distribution and Nitrogen 
Transformations In a Shallow Sandy Aquifer Near Alliston, Ontario - 
Provincial Lottery Project No. 62 

2. DATE COMMENCED: November, 1982 

3. ANTICIPATED DURATION: September, 1985 

4. PROJECT ADMINISTRATOR: F. P. McKenna, Chief, Drinking Water Section 

5. NAME OF CONSULTANT (IF ANY): Institute for Groundwater Research 
University of Waterloo * 

6. OBJECTIVES: The objectives are described as: 

1) Characterising nitrate distribution in a shallow sand aquifer, 

2 Determining current and estimating future conditions, 

3) Developing corrective alternatives for domestic wells, 

4) Investigating denitrif ication, and 

5) Evaluating how applicable the results are to other areas. 

7. SCOPE/INVOLVEME^^": The work involves liason with University of 
Waterloo staff through the course of the project, review and 
distribution of reports. The University of Waterloo intends to carry 
out theoretical, geochemical, and computer studies of data collected 
from field programs in the Alliston area. 

8. ACCOMPLISHMENT TO DATE (STATUS): One progress report analysing the 
results of work carried out from November, 1982 to December, 1983 has 
been sumitted by the University of Waterloo. 

9. COST INVOLVEMENT (IF ANY): Total for Project $141,105.00 (Estimate 7 
March, 1983). 

10. REMARKS: 



Ke.iju}0AdU: UltAxtLit -in gAoundimteA, ^hoMou} aqaU^n. 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Ministry of the Environment municipal well supply 
inspection program 

2. DATE COMMENCED: Ongoing 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: K. Yee, Well Technologist, Drinking Water 
Section 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To maintain a high standard in well efficiency and in 
the quality of well water delivered from Ministry of the Environment 
municipal water supply wells. 

7. SCOPE/INVOLVEMENT: The scope includes the carrying out of pumping 
tests on wells, the collecting of water well samples for chemical and 
bacterial analysis and the examination of operating data. Analyses 
of these data are conducted and reconmendations on yield, quality and 
preventative maintenance are made. 

8. ACCOMPLISHMENT TO DATE (STATUS): Many wells have been tested over 
the years. The work is presently carried out on a need basis, 
usually initiated by the Regional Offices. 

9. COST INVOLVEMENT (IF ANY): * Internal; Drinking Water Section Budget. 

10. REMARKS: The Ministry of the Environment operates and maintains many 
municipal water: supply systems that use wells as a source of water 
supply and is responsible for the maintenance and performance of the 
supply. The location of additional well supplies is also a Ministry 
responsibility. 



KttfwoAcU : ln-^pzctLon, manizipal iCQ.ll .iupplij, e^a-^c-cenci/ 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Investigation of the Effect of Fertilizers on 
Shallow Aquifers Beneath Agriculture Lands 

2. DATE COMMENCED: May, 1984 

3. ANTICIPATED DURATION: Several Years 

4. PROJECT ADMINISTRATOR: F. P. McKenna. Chief, Drinking Water Section 

5. NAME OF CONSULTANT {IF ANY): None 

6. OBJECTIVES: To establish whether shallow phreatic aquifers in 
agricultural areas are contaminated by nitrates on a regional scale 
or whether contamination indicates a localized well supply problem. 
To determine the physical condition of private wells and their 
location with regard to potential sources of nitrate. 

7. SCOPE/INVOLVEMENT: The scope of work will involve the selection of 
candidate areas, hydrogeologic studies, a water well sampling program 
and a report summarizing the findings. 

8. ACCOMPLISHMENT TO DATE (STATUS): Work has commended in the Holland 
and Black River Basins and in Prince Edward County. 

9. COST INVOLVEMENT (IF ANY): * Internal; Drinking Water Section Budget. 

10. REMARKS: The source of nitrates in other than phreatic aquifers is 
difficult to determine because of the difficulty in distinguishing 
between nitrates from septic tanks, lawn fertilizers and agricultural 
sources. There are a significant number of farm wells that are dug 
or bored and are poorly constructed and maintained. 



Kzyii}OA.(U: fSAtiZlz^A^, -ihal-iow aqu-t^£^4 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Application of Geophysical Techniques In 
Ground-Water Contamination Problems 

2. DATE COMMENCED: Ongoing 

3. ANTICIPATED DURATION: Ongoing 

4. PROJECT ADMINISTRATOR: E. Rodrigues, Chief, Drinking Water Unit 

5. NAME OF CONSULTANT (IF ANY): — 

6. OBJECTIVES: To provide assistance in hydrogeo logical programs 
carried out by the Regions and other Ministry branches by: 

- mapping leachate and contaminant plumes in ground water around 
landfill sites, salt domes and other sources of contamination 

- locating buried drums at waste sites 

- determining hydrogeological conditions at existing or proposed 
waste sites. 

7. SCOPE/INVOLVEMENT: The geophysical surveys are conducted by staff of 
the Geotechnical Services Unit in consultation with Regional or other 
Branch staff. 

8. ACCOMPLISHMENT TO DATE (STATUS): Reports submitted on completion of 
surveys. 

9. COST INVOLVEMENT (IF ANY): Internal; Drinking Water Section Budget, 

10. REMARKS: 



Ker/tt'OAcii ; Gnophij.iilc^, g'XoundioaX(Lfi , contamination 
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i WATER RESOURCES BRANCH PROJECTS /STUDIES 
j Drinking Water Section 



1. NAME OF PROJECT: Implementation of expanded well contractor 
licensing program resulting from amendments to Ontario Water 
Resources Act 

2. DATE COMMENCED: November 1, 1984 

3. ANTICIPATED DURATION; 1 to 2 years 

4. PROJECT ADMINISTRATOR: Senior Inspector - water well management 
assisted by Regional Well Inspectors 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: To complete examination program of license applicants 
for 1985 licenses. To co-ordinate printing of new documents. 

7. SCOPE/INVOLVEMENT: Senior Inspector will co-ordinate project. 
Regional well inspectors will arrange for supervision of examinations 
locally. 

8. ACCOMPLISHMENT TO DATE (STATUS): Awaiting proclamation of Amendments 

9. COST INVOLVEMENT (IF ANY): Internal; cost of new documents ($15K?) 
- from Drinking Water Section Budget. 

10. REMARKS: 



K^ywoA(i6: We.tl contAactoA tictyii,J.ng , GWU Act 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Investigation of the Distribution, Origins and 
behaviour of Local Shallow Ground Water Containing Elevated 
Concentrations of Chloride 

2. DATE COMMENCED: 

3. ANTICIPATED DURATION: 3 years 

4. PROJECT ADMINISTRATOR: F. P. McKenna, Chief, Drinking Water Section 

5. NAf€ OF CONSULTANT (IF ANY): Div. Physical Science, Scarborough 
Campus, University of Toronto, 

6. OBJECTIVES: To determine background levels of major, minor and trace 
constituants in local shallow ground waters and to develop a 
definitive multi -parameter method of identifying sources of 
groundwater contamination. To determine non-point source 
contaminants, i.e. road salt are accumulating in shallow subsurface 
environment to determine their chemical behaviour, rates of nigration 
and evaluate magnitude of problem. 

7. SCOPE/INVOLVEMENT: Chemical analysis of uncontaminated and 
contaminated groundwaters, geochemical analysis of sediments and 
field studies of contaminant migration. 

a. ACCOMPLISHMENT TO DATE (STATUS): Project on-going. 

9. COST INVOLVEMENT (IF ANY): $65,400 (Total for 3 yr. project). 

10. REMARKS: 



KzywoAd^: CklQHld?.Ji, ^hciZiow gAoayidmat^x 
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WATER RESOURCES BRANCH PROJECTS /STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Acidic Precipitation in Ontario Studies (APIOS) - 
Ground Water Studies. Included in an Investigation of the Effects of 
Acidic Precipitation on the Aquatic Environment. 

2. DATE COMMENCED: July, 1981 

3. ANTICIPATED DURATION: Approximately 5 years 

4. PROJECT ADMINISTRATOR: APIOS is coordinated by Or. T. Brydges, Acid 
Precipitation Office, Ground Water Studies are handled by Joe Lye, 
Drinking Water Section. 

5. NAME OF CONSULTANT (IF ANY); Roda Environmental Research Limited 

6. OBJECTIVES: Ground Water Studies 

A. Drinking Water Supplies 

-inventory of drinking water acidity in Ontario 
-investigation of cause/effect relationships between 
hydrogeology and acidity 

B. Calibrated watersheds 

-investigation of hydrogeo logical and hydrochemical regimes 

7. SCOPE/INVOLVEMENT: Joe Lye is a member of the Terrestrial Effects 
Working Group and the Aquatic Effects Working Group. Both groups 
make decisions on the several aspects of the project, such as 
funding. The Geotechnical Services Unit of the Drinking Water 
Section conducts geophysical surveys in the calibrated watersheds. 

8. ACCOMPLISHMEPff TO DATE (STATUS): 
Progress Report, 1981 

APIOS Report API 005/82: Fall, 1982 
APIOS Report API 006/82: Fall, 1982 

9. COST INVOLVEMENT (IF ANY): Budget is approximately $105,010 for 1984. 

10. REMARKS: 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Reconnaisance survey of the Effects of Agricultural 
Pesticides On Shallow Aquifers 

2. DATE COMMENCED-. July, 1984 

3. ANTICIPATED DURATION: 2 years 

4. PROJECT ADMINISTRATOR: E. Rodriques until vacant hydrogeologist' s 
position filled. Chief, Drinking Water Section 

5. NAME OF CONSULTANT (IF ANY): None 

6. OBJECTIVES: 

1. To determine if detectable levels of agricultural pesticides are 
reaching the water table in selected shallow aquifers in the 
immediate vicinity of pesticide applications, and to determine the 
lateral and vertical extent of any pesticides found in ground 
water . 

2. To provide reliable data that could be used to address the safety 
of drinking ground water in areas of pesticide use. 

7. SCOPE/INVOLVEMENT: The surveys will be implemented and administered 
by the Water Resources Branch, in consultation with Regional staff. 

8. ACCOMPLISHMENT TO DATE (STATUS): 

- sampled selected domestic wells near Alliston and in Prince Edward 
County, 

- selected sites for installation of monitoring wells near Alliston, 

- installed 1 monitoring well at Alliston (now removed because 
property owner no longer wishes to be involved in the study, 

9. COST INVOLVEMENT (IF ANY): $10,000 for installation of monitoring 
wells. 

10. REMARKS: 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Water Treatment Chemical Analyses 

2. DATE COMMENCED: July, 1984 

3. ANTICIPATED DURATION: 1.5 years 

4. PROJECT ADMINISTRATOR: F, J. Dart 

5. NAME OF CONSULTANT (IF ANY): Dr. Karasek, University of Waterloo 

6. OBJECTIVES: Development of analytical methods for trace contaminants 
in drinking water treatment chemicals. 

7. SCOPE/ INVOLVEMENT: Improve procedures for testing 

diff icult-to-analyse substances use in drinking water treatment. 

8. ACCOMPLISHMENT TO DATE (STATUS): Ongoing 

9. COST INVOLVEMEfiT (IF ANY): $25,000 

10. REMARKS: Progress report expected by January, 1985. 
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WATER RESOURCES BRANCH PROJECTS/STUDIES 
Drinking Water Section 



1. NAME OF PROJECT: Giardia in Drinking Water 

2. DATE COMMENCED: Late 1970 's 

3. ANTICIPATED DURATION: On-going 

4. PROJECT ADMINISTRATOR: H. J, Graham 

5. NAME OF CONSULTANT (IF ANY): — 

6. OBJECTIVES: Develop techniques to find cysts of Giardia in drinking 
water. 

7. SCOPE/INVOLVEMENT: Following MOE Regional Office requests, 
investigate municipal and private water supplies for Giardia . 

3. ACCOMPLISHMENT TO DATE (STATUS): On-going project; investigations 
are carried out as the Gi^ardia organism is suspected as the pathogen 
involved. 

9. COST INVOLVEMENT (IF ANY): Internal; Drinking Water Section Budget. 

10. REMARKS: 
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